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0. I - A b  I 

This guidance document i s  intended t o  provide a more d e t a i l e d  s t ruc tu re  f o r  
i dent i  f y i  ng, eval u a t i  ng , and sel e c t i  ng remedi a1 a c t i  on a1 t e r n a t i  ves under the 
Comprehensive Environmental Response, Compensation, and L i a b i l i t y  Act (CERCLA) 
and the National Contingency Plan (40 CFR 300). The f e a s i b i l i t y  study process 
begi ns w i  t h  the development o f  speci f i  c a1 te rna t i ves  based on general response 
act ions i d e n t i f i e d  i n  the remedial i n v e s t i g a t i o n  t o  address s i t e  contamination 
problems. 
environmental concerns and order-of-magni tude costs.  
screening process undergo de ta i l ed  analyses t o  provide the deci sion-maker w i  t h  
in format ion f o r  se lec t i ng  the a1 te rna t i ve  t h a t  i s  c o s t - e f f e c t i v e .  
analysqs encompasses engi neer i  ng, i n s t i  t u t i o n a l  , publ i c  heal th ,  envi ronmental , 
and cost  analyses. 
organized t o  compare f i nd ings  o f  the evaluat ions f o r  each a l t e r n a t i v e .  
recommended format f o r  the F e a s i b i l i t y  Study Report i s  a lso provided. 
the s p e c i f i c  elements t o  be included, the r a t i o n a l e  f o r  t h e i r  i nc lus ions ,  the 
l e v e l  of d e t a i l ,  and the documentation t h a t  should accompany the repor t .  

. 

The a1 te rna t i ves  a r e  screened on the basi s o f  publ i c  heal t h  and 
A1 te rna t i ves  t h a t  pass the 

The de ta i l ed  

Once the d e t a i l e d  analyses are conducted, t he  in format ion i s  
A 
It describes 
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NOTICE . . .  . .  . . .  

The information i n  t h i s  document has been funded, wholly o r  i n  p a r t ,  by t h e  
United S ta t e s  Environmental Protect ion Agency under Contract No. 68-03-3113 
t o  JBB Associates. 
reviev and has been approved f o r  publ icat ion as an EPA document. 

This document provides guidance fo r  the  preparation of . f e a s i b i l i t y  s tud ie s  
required under the revised National Contingency Plan. 

It has been subjec t  t o  the  Agency's peer and adminis t ra t ive 
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FOREWORD 

. .  

Under the  a u t h o r i t i e s  of the Comprehensive Environmental Response, 
Compensation and L i a b i l i t y  A c t  of 1980 (CERCLA), the  Off ice  of Emergency 
and Redia l  Response and the  Off ice  of Waste Programs Enforcement are 
responsible  f o r  overseeing t h e  development and implementation of t h e  
Government's program f o r  response t o  uncontrolled releases of hazardous 
substances. These responses ensure t h a t  t h r e a t s  t o  publ ic  hea l th ,  welfare ,  
o r  the  environment are appropriately addressed through the  e f f e c t i v e  
management of CERCLA's enforcement and funding a u t h o r i t i e s .  The Hazardous 
Waste Engineering Laboratory develops new and improved technologies and 
systems t o  prevent,  t r e a t ,  and manage hazardous waste pol lu tan t  discharges 
t o  minimize t h e  adverse economic, s o c i a l ,  h e a l t h ,  and a e s t h e t i c  e f f e c t s  of 
pol lut ion.  

This document is a cooperative e f f o r t  between the  Off ice  of Solid 
Waste and Emrgency Response and the  Office of Research and Development. 
It is one of a series of r e p o r t s  being published t o  implement CERCLA, 
otherwise known a s  Superfund. These repor t s  provide an a r r a y  of Information 
necessary f o r  compilance with the  National Contingency Plan (NCP, 47 FR 
31180, July 16,  1982), including: guidance f o r  remedial i n v e s t i g a t i o n  and 
f e a s i b i l i t y  s t u d i e s ,  guidance f o r  exposure assessments, a n a l y t i c a l  and 
engineering methods and procedures, research r e p o r t s ,  technical  manuals, 
toxicological  and engineering d a t a  bases, and o ther  reference documenes 
per t inent  t o  Superfund. 

This guidance document provides guidance f o r  t h e  preparat ion of 
f e a s i b i l i t y  s t u d i e s  required under t h e  revised NCP. It provides pro jec t  
managers and dec is ion  makers i n  government and Industry with guide l ines  f o r  
developing and evaluating a l t e r n a t i v e  remedial responses t o  be uncontrolled 
releases of hazardous substances. In  conjunction with o ther  publ icat ions 
i n  t h i s  series, i t  w i l l  a s s i s t  i n  meeting the na t iona l  goal of adequately 
protect ing publ ic  h e a l t h ,  welfare,  and the  environment. 3 
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, .  2 ABSTRACT 

This guidance document is intended to provide a more detailed structure 
for identifying, evaluating, and selecting remedial action alternatives 
under the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) and the National Contingency Plan (40 CFR 300). 

The feasibility study process begins with the development of specific 
alternatives based on general response actions identified in the remedial 
investigation to address site contamination problems. Technologies within 
the categories are screened for their technical applicability to the site. 
Technologies considered technically appropriate are then combined to form 
alternatives that fulfill five specific categories. The alternatives are 
screened on the basis of public health and environmental concerns and 
order-ofmagnitude costs. 

Alternatives that pass the screening process undergo detailed.analyses 
to provide the decisionmaker with information for selecting the alternative 
that is cost-effective. The detailed analyses encompasses engineering, 
institutional, public health, environmental, and cost analyses. The 
engineering analysis evaluates constructability and reliability to ensure 
the implementability of alternatives. The institutional analysis examines 
alternatives in terms of the Federal, State, or local requirements, 
advisories, or guidance that must be considered to protect the public 
health, welfare, and environment. The public health exposure evaluation 
includes baseline site evaluation, exposure assessment, standards analysis, 
short- and long-term effects of each alternative, and endangerment assess- 
ment= The environmental analysis includes assessment of adverse impacts if 
no action is taken and the short- and long-term effects of the alternatives. 
The cost analysis examines capital and operation costs, and involves present 
worth and sensitivity analyses. 

Once the detailed analyses are conducted, the information is organized 
The objective to compare findings of the evaluations for each alternative. 

of this summary is to ensure that important information is presented in a 
concise format so that the decisionmaker can choose the remedy that provides 
the best balance of health and environmental protection, and engineering 
reliability with cost. 

A recommended format for the Feasibility Study Report is also provided. 
It describes the specific elements to be included, the rationale for their 
inclusions, the level of detail, and the documentation that should accompany 
the report. 
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CHAPTER 1 

EXECUTIVE SUMMARY 

The Comprehensive Environmental  Response , Compensation, and L i a b i l i t y  
A c t  o f  1980 (CERCLA) e s t a b l i s h e s  a n a t i o n a l  program f o r  responding t o  
r e l e a s e s  of hazardous subs tances  i n t o  t h e  environment.  The funding 
mechanism f o r  t h i s  program is the  Hazardom Substance Response Trus t  Fund 
(commonly r e f e r r e d  t o  a s  t he  Superfund) ,  which provides  funding f o r  t h e  
s t u d i e s  of such r e l e a s e s  and the  development and implementat ion o f  removal 
and remedial  response a c t i o n s .  The o p e r a t i o n a l  c e n t e r p i e c e  of t h i s  program, 
t h a t  ensures  the  Superfund is  used a s  e f f e c t i v e l y  a s  p o s s i b l e  f o r  t h e s e  
purposes ,  is t h e  r ev i sed  Nat ional  O i l  and Hazardous Substances Contingency 
Plan (NCP), o r i g i n a l l y  promulgated under s e c t i o n  311 of  the  Federa l  Water 
P o l l u t i o n  Control  Act and r ev i sed  under s e c t i o n  105 of  CERCLA. 

Execut ive Order 12316 d e l e g a t e s  t o  the  U.S. Environmental  P r o t e c t i o n  
Agency (EPA) t h e  a u t h o r i t y  and r e s p o n s i b i l i t y  f o r  management of t he  
Superfund and implementation of t h e  s i t e  response program. In accordance 
wi th  s e c t i o n  105 .of CERCLA, EPA has e s t a b l i s h e d  procedures  f o r  r e p o r t i n g  
r e l e a s e s  , e v a l u a t i n g  remedies , determining  t h e  a p p r o p r i a t e  e x t e n t  o f  
response ,  and a s s u r i n g  t h a t  remedies a r e  c o s t - e f f e c t i v e ;  and has  incorpo- 
r a t e d  these  procedures  in  the  NCP (47 FR 31180, J u l y  16, 1982; 40 CFR 300) 
a s  Subpart  F (40 CFR 300.61-300.71). Addi t iona l  amendments were proposed on 
February 12, 1985, and a r e  a n t i c i p a t e d  t o  be publ ished a f t e r  t h e  p u b l i c a t i o n  
of t h i s  document. Many of t he  proposed changes i n  t h e  r ev i sed  NCP t h a t  
r e l a t e  t o  conduct ing an RI/FS have been inco rpora t ed  i n t o  t h i s  gu idance  
document. 

Subpart  F of t h e  NCP sets f o r t h  t h e  process  by which remedial  a c t i o n s  
w i l l  be eva lua ted  and selected, shown i n  F igure  1-1, and t h e  f a c t o r s  t o  be 
cons idered  i n  t h i s  process  under the  requi rements  of  s e c t i o n  105. Response 
t o  and a c t i o n  t o  minimize damage from hazardous subs tances  releases must ,  t o  
t h e  g r e a t e s t  e x t e n t  p r a c t i c a b l e ,  be i n  accordance wi th  the  NCP. 

The purpose of  t h i s  guidance document is t o  provide a more d e t a i l e d  
a n a l y t i c a l  s t r u c t u r e  t o  the  framework f o r  i d e n t i f y i n g ,  e v a l u a t i n g ,  and 
s e l e c t i n g  remedial  a c t i o n  a l t e r n a t i v e s  put f o r t h  i n  t h e  NCP. This  guidance 
should be used by Federa l  and S t a t e  Remedial P r o j e c t  Managers and t h e i r  
c o n t r a c t o r s ,  who a r e  r e spons ib l e  f o r  deve loping  and prepar ing  suppor t ing  
documentation fo r  remedial  a c t i o n s  performed under CERCLA. A d d i t i o n a l l y ,  
t h i s  guidance should be used by F e d e r a l ,  S t a t e ,  and p r i v a t e  hazardous vaste 
management o f f i c i a l s  developing remedial  a c t  i ons  a t  s i t es  h e r e  enforcement 
a c t i o n s  a r e  t aken ,  o r  for  which c la ims  a g a i n s t  the Fund a r e  t o  be presented .  
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Figure 1-1. Current NCP Process 
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It is important t o  note t h a t ,  while t h i s  docment  provides a n a l y t i c a l  
guidance t o  the u s e r ,  it does not provide guidance on t h e  o v e r a l l  management 
of the remedial process,  nor does i t  provide s p e c i f i c  guidance on t h e  best  
a n a l y t i c a l  techniques t o  use on a s i te-by-si te  b a s i s .  Management guidance 
is provided in  separate EPA/State p a r t i c i p a t i o n ,  enforcement, and con t r ac t  
management guidance documents. Technical guidance documents t h a t  may be 
useful  i n  conducting s p e c i f i c  analyses a r e  a v a i l a b l e  or  forthcoming. These 
documents a re  discussed f u r t h e r  at the end of t h i s  chapter .  

1.1 THE NATIONAL CONTINGENCY PLAN FRAMEWORK FOR THE REMEDIAL RESPONSE 
PROCESS 

! 

The NCP sets  f o r t h  a f i v e  s t e p  remedial response process:  

1. S i t e  discovery o r  n o t i f i c a t i o n :  A r e l e a s e  of hazardous substances,  
p o l l u t a n t s ,  o r  contaminants i d e n t i f i e d  by Federal , S t a t e ,  l o c a l  
government agencies,  or  p r iva t e  p a r t i e s  is reported to  the National 
Response Center (NRC). Upon discovery,  such p o t e n t i a l  s i t e s  a r e  
screened to  i d e n t i f y  r e l ease  s i t u a t i o n s  warranting f u r t h e r  remedial 
response Consideration. These s i tes  are entered i n t o  t h e  Emergency 
and Remedial Response Inventory System (ERRIS) ; t h i s  computerized 
system serves as  a d a t a  base of s i t e  information and t r acks  the 
change i n  s t a t u s  of a s i t e  through the remedial response process.  

2. Preliminary assessment and s i t e  inspect ion (PA/SI): The 
preliminary assessment involves the c o l l e c t i o n  and review of a l l  
a v a i l a b l e  information and may include o f f - s i t e  reconnaissance t o  
evaluate  the source and nature  of hazardous substances present and 
t o  i d e n t i f y  t h e  responsible  p a r t y ( s ) .  Depending on t h e  r e s u l t s  of 
the PA, a s i t e  may be r e fe r r ed  for  f u r t h e r  ac t ion .  S i t e  
inspect ions rou t ine ly  include t h e  c o l l e c t i o n  of samples and a r e  
conducted to  determine the extent  of the problem and to  ob ta in  
information needed t o  determine whether a removal a c t i o n  i s  needed 
a t  the s i t e  or  whether the s i t e  should be included on the National 
P r i o r i t i e s  L i s t  (NPL). 

3 .  Establ ishing p r i o r i t i e s  for  remedial act ion:  S i tes  a r e  scored 
using the Hazard Ranking System (HRS) and t h e  d a t a  from the PA/SL. 
This scoring process i s  the primary mechanism for  i den t i fy ing  s i t e s  
t o  be included i n  the National P r i o r i t i e s  L i s t  (NPL), which i n  tu rn  
is the guide fo r  a l loca t ing  Superfund monies f o r  cleanups.  S i t e s  
t ha t  receive a score of 28.5  or  g r e a t e r  w i l l  be proposed as  
candidates  fo r  the NPL. After public comment, these s i t e s  may be 
included on the NPL. 

4. Remedial investigation/feasibility study (RI/FS): S i t e  i nves t i -  
ga t ions  a r e  conducted to  ob ta in  information needed t o  i d e n t i f y ,  
s e l e c t ,  and evaluate  remedial ac t ion  a l t e r n a t i v e s  i n  the feasi-  
b i l i t y  s t u d y  based on technological , public h e a l t h ,  i n s t i t u t i o n a l ,  
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c o s t ,  and environmental f a c t o r s .  The f i n a l  r e s u l t  of t h i s  s t e p  is 
s e l e c t i o n  of the most a p p r o p r i a t e ,  cos t - e f f ec t ive  s o l u t i o n .  
some c a s e s ,  the R I  may show t h a t  no f u r t h e r  a c t i o n  is needed. 

I n  

5 .  Remedial a c t i o n  design and cons t ruc t ion :  The a c t u a l  design of  t he  
s e l e c t e d  remedial a c t i o n  i s  developed then implemented through 
c o n s t r u c t  ion. 

Under s t e p  4 above, the NCP r e q u i r e s  t h a t  the need f o r  appropr i a t e  
response a c t i o n s  m u s t  be i d e n t i f i e d  i n  t h e  p ro j ec t  scoping s t a g e ,  p r i o r  t o  
planning the  R I ,  i n  order  t o  e s t a b l i s h  a b a s i s  f o r  R I  and FS funding. The 
information from the prel iminary assessment,  s i t e  in spec t ion ,  or o t h e r  
sources  is  used t o  determine the general  types of response a c t i o n s  
app l i cab le  t o  the s i t e  f o r  use  i n  planning the R I .  The NCP a l s o  r e q u i r e s  
t h a t  a d e t a i l e d  remedial i n v e s t i g a t i o n  and f e a s i b i l i t y  s tudy be conducted 
f o r  the s i tes  t h a t  are l i s t e d  on the National, P r i o r i t i e s  L i s t  ( s e c t i o n  105 
of CERCLA) and t a r g e t t e d  fo r  remedial response under s e c t i o n  104 of  CERCLA 
i n  order  t o  o b t a i n  the  d a t a  necessary t o  d e f i n e  the problem and eva lua te  and 
s e l e c t  a l t e r n a t i v e  remedial measures. The remedial i n v e s t i g a t i o n  (RI--for 
which s e p a r a t e  'guidance has been developed) provides s i t e  c h a r a c t e r i z a t i o n  
d a t a  t h a t  serve as the  b a s i s  f o r  development of the f e a s i b i l i t y  study (FS).  
In  the FS, a l t e r n a t i v e  remedial a c t i o n s  a r e  developed and evaluated i n  terms 
of c o s t ,  engineering implementation and c o n s t r u c t a b i l i t y ,  the ex ten t  t o  
which each a l t e r n a t i v e  provides p r o t e c t i o n  t o  publ ic  h e a l t h  and the environ- 
ment, and environmental impacts during or remaining a f t e r  implementation. 
Remedies t h a t  are developed and implemented by priv'ate parties under CERCLA 
must a l s o  be c o n s i s t e n t  with the NCP. 

The f e a s i b i l i t y  study and remedial i n v e s t i g a t i o n  are interdependent .  
The a c t i v i t i e s  comprising these  two p r o j e c t s  a r e  gene ra l ly  performed con- 
c u r r e n t l y  r a t h e r  than s e q u e n t i a l l y .  The remedial i n v e s t i g a t i o n  emphasizes 
d a t a  c o l l e c t i o n  and s i t e  c h a r a c t e r i z a t i o n  while the f e a s i b i l i t y  study em- 
phasizes  d a t a  a n a l y s i s  and eva lua t ion  of a l t e r n a t i v e s .  Because of t he  
complex na tu re  of many s i t e s ,  however, new s i t e  c h a r a c t e r i z a t i o n  information 
may be developed as the R I  progresses  t h a t  r e q u i r e s  reassessment of the 
gene ra l  types.  of response a c t i o n s  i d e n t i f i e d ,  with the poss ib l e  a d d i t i o n  of  
o t h e r  types of responses.  In t u r n ,  t h i s  may r equ i r e  expanding the remedial 
i n v e s t i g a t i o n  t o  develop the d a t a  necessary t o  eva lua te  the new 
a1 t e r n a t  i ves .  

Figure 1-2 p re sen t s  a flow c h a r t  of the RI/FS process ,  i l l u s t r a t i n g  the 
interdependence and concurrence of t a s k s  performed i n  the remedial investi- 
g a t i o n  and f e a s i b i l i t y  study. The numbers i d e n t i f y i n g  the t a s k s  (boxes) i n  
t h e  flow c h a r t  a r e  keyed t o  the t a s k s  i n  the model con t r ac t  s ta tements  of  
work for remedial i n v e s t i g a t i o n s  and f e a s i b i l i t y  s t u d i e s ,  and are t abu la t ed  
under the flow c h a r t s .  (EPA's model statement of work fo r  f e a s i b i l i t y  
s t u d i e s  is  provided i n  Appendix A of t h i s  document.) Chapters of t h i s  
document and i t s  companion document, the "Remedial I n v e s t i g a t i o n  Guidance 
Documeht ,I1 which provides guidance f o r  performing the r e s p e c t i v e  t a s k s  a r e  
i d e n t i f i e d  i n  t h i s  f i gu re  by t a sk .  Add i t iona l ly ,  the f i g u r e  shows 
milestones and i d e n t i f i e s  s p e c i f i c  r e p o r t s  which may be required.  
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Figure 1-2. RI/FS Process 
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1.2  AN OVERVIEW OF THE FEASIBILITY STUDY PROCESS 

The f e a s i b i l i t y  study process i s  o u t l i n e d  i n  Figure 1-3. The f i r s t  
s t e p  of the f e a s i b i l i t y  s tudy ,  d e f i n i n g  the o b j e c t i v e s  of the a c t i o n  and 
broadly developing response a c t i o n s ,  should be performed a s  a refinement t o  
p r o j e c t  scoping du r ing  the  remedial i n v e s t i g a t i o n  and should be summarized 
i n  the f i n a l  remedial i n v e s t i g a t i o n  r e p o r t .  There may be mod i f i ca t ion  of 
t h i s  scoping a s  d a t a  a r e  c o l l e c t e d  o r  a s  the gene ra l  response a c t i o n s  a r e  
more f u l l y  developed during the f e a s i b i l i t y  study s t age .  The remedial 
a l t e r n a t i v e s  developed a t  t h i s  point  are gene ra l  response a c t i o n s  which 
broadly d e f i n e  the na tu re  of the response.  In g e n e r a l ,  they should address  
whether source c o n t r o l  measures (measures designed t o  prevent or minimize 
mig ra t ion  of hazarfous substances from the source) andlor management of 
mig ra t ion  measures (measures designed t o  m i t i g a t e  the impact of contamina- 
t i o n  t h a t  has migrated i n t o  the environment) are necessary,  and what phasing 
of these measures (ope rab le  u n i t s )  may be necessary.  The terms "source 
con t ro l "  and "management of migration" r e f e r  t o  two general  c a t e g o r i e s  of 
response a c t i o n s  t h a t  a r e  u s e f u l  for '  developing s p e c i f i c  a l t e r n a t i v e s .  The 
term "on-site response act ions"  i n  the po l i cy  on CERCLA compliance with 
o t h e r  environmental l a w s  refers t o  both source c o n t r o l  and management of  
mig ra t ion  measures. These requirements a r e  discussed throughout t h i s  
document . 

The next s t e p  i n  the  process i s  the development of s p e c i f i c  a l t e rna -  
t i v e s  within the  gene ra l  response c a t e g o r i e s .  . F i r s t ;  technologies  wi th in  
the  c a t e g o r i e s  a r e  screened f o r  - t h e i r  t e c h n i c a l  a p p l i c a b i l i t y  t o  the  s i t e .  
Technologies considered t e c h n i c a l l y  appropr i a t e  are then combined t o  form 
ope rab le  u n i t s  t h a t  address  one or more a spec t s  of t he  i d e n t i f i e d  s i t e  
problems. These operable  u n i t s  may then be combined t o  form a l t e r n a t i v e s  
addressing the  complete s i t e .  The a l t e r n a t i v e s  a r e  then screened on the 
b a s i s  of publ ic  h e a l t h ,  environmental ,  and cos t  concerns. Development and 
screening of a l t e r n a t i v e s  i s  discussed i n  d e t a i l  i n  chapter  2 .  

The next f i v e  a c t i v i t i e s  comprise the d e t a i l e d  a n a l y s i s  of a l t e r n a -  
t i v e s ,  which is necessary t o  provide the  decisionmaker with information f o r  
s e l e c t i n g  the  a l t e r n a t i v e  t h a t  i s  c o s t - e f f e c t i v e .  The remaining chap te r s  o f  
t h i s  guidance document provide a framework fo r  developing the necessary 
a n a l y s i s  f o r  making t h i s  s e l e c t i o n .  Each chap te r  d i scusses  a major aspect  
of t he  f e a s i b i l i t y  s tudy process .  Chapter 3 covers the engineer ing a n a l y s i s  

1 Management of migrat ion measures have previously been known as  "of f - s i t e "  
measures, a s  def ined i n  s e c t i o n  300.68(e)(3) of  the NCP. This term has 
been changed t o  avoid confusion between measures involving the minimization 
or m i t i g a t i o n  of mig ra t ion  of  wastes or  contaminants which have moved away 
from the source,  and o f f - s i t e  d i sposa l  of wastes following removal from a 
s i te .  Management of mig ra t ion  measures a r e  measures taken t o  m i t i g a t e  o r  
minimize the  f u r t h e r  mig ra t ion  of contaminants which have already moved 
from the source.  Of f - s i t e  treatment or d i s p o s a l  of  wastes following 
removal, r e f e r r e d  t o  as o f f - s i t e  treatment or  d i s p o s a l ,  is gene ra l ly  a 
source c o n t r o l  measure. 
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of the a l t e r n a t i v e s  i n  terms of c o n s t r u c t a b i l i t y  and r e l i a b i l i t y  to  ensure 
t h e  implementabili ty of a l t e r n a t i v e s .  Chapter 4 covers the i n s t i t u t i o n a l  
a n a l y s i s  of a l t e r n a t i v e s  i n  terms of the Fede ra l ,  S t a t e ,  or l o c a l  s t anda rds ,  
advisor ies . ,  or guidance t h a t  must be a t t a i n e d  or considered t o  p r o t e c t  the 
publ ic  hea l  t h y  w e 1  f a r e  , and environment. Chapter 5 covers publ ic  h e a l t h  
exposure eva lua t ion ,  and chap te r  6 covers  the environmental a n a l y s i s  of 
a l t e r n a t i v e s .  The eva lua t ion  of the c o s t s  of a l t e r n a t i v e s  is d i scussed  i n  
chap te r  7 .  
information developed i n  analyses  descr ibed i n  previous chap te r s .  The 
o b j e c t i v e  of t h i s  summary i s  t o  ensure t h a t  important information is 
presented i n  a concise  format so t h a t  t he  decisionmaker can choose t h e  
remedy t h a t  provides the bes t  balance of h e a l t h  and environmental 
p r o t e c t i o n ,  and engineer ing r e l i a b i l i t y  with c o s t .  

Chapter 8 provides guidance on how t o  organize and summarize the  

Chapter 9 d i scusses  the  format of the r epor t  f o r  the f e a s i b i l i t y  s tudy.  
It i d e n t i f i e s  the elements of t h e  f e a s i b i l i t y  study r e p o r t ,  the  r a t i o n a l e  
f o r  t h e i r  i n c l u s i o n ,  the l e v e l  of d e t a i l ,  and the documentation necessary t o  
accompany the  r e p o r t .  

1.3 REMEDIAL ALTERNATIVES MUST ADDRESS THE REQUIREMENTS OF OTHER 
ENVIRONMENTAL LAWS 

E P A ' s  c u r r e n t  po l i cy ,  regarding compliance of CERCLA response a c t i o n s  
with the requirements of o t h e r  environmental laws, i s  t o  give primary con- . 
s i d e r a t i o n  t o  the s e l e c t i o n ' o f  those response ac t ions  t h a t  a r e  e f f e c t i v e  i n  
preventing or , where prevention is not p r a c t i c a b l e ,  minimizing the r e l e a s e  
of hazardous substances so t h a t  they do not migrate  t o  cause s u b s t a n t i a l  
danger t o  present  or f u t u r e  publ ic  h e a l t h ,  we l f a re ,  or the environment. AS 
a general  r u l e ,  t h i s  can be accomplished by pursuing remedies t h a t  meet the  
s tandards of app l i cab le  or r e l evan t  Federal  .publ ic  h e a l t h  or environmental 
L a w s .  However, because of the unique circumstances a t  p a r t i c u l a r  s i t e s ,  
the re  may be a l t e r n a t i v e s  t h a t  do not meet the s tandards of o t h e r  l a w s ,  bu t  
which s t i l l  provide p ro tec t ion  of publ ic  h e a l t h ,  we l f a re ,  and the environ- 
ment. For exiaaple, a t  c e r t a i n  s i t e s ,  i t  may be t e c h n i c a l l y  i m p r a c t i c a l ,  
environmentally unacceptable,  or excess ive ly  c o s t l y  t o  implement a response 
a c t i o n  t h a t  f u l l y  a t t a i n s  the requirements of  the laws. 

This po l i cy  e f f e c t i v e l y  examines response a c t i o n s  which prevent 
hazardous substances from migrat ing i n t o  the  environment and a c t i o n s  which 
minimize mig ra t ion ,  recognizing t h a t  CERCLA p r imar i ly  addresses  inadequate 
past d i s p o s a l  p r a c t i c e s  and r e s u l t a n t  unique s i t e  cond i t ions .  

On-site source c o n t r b l  or management of migrat ion measures w i l l  not 
r e q u i r e  environmental p e r m i t s ;  however , o f f - s i t e  waste treatment , s to rage  , 
or d i s p o s a l  must be a t  a f a c i l i t y  permitted under the appropr i a t e  
environmental l a w .  However, t h i s  requirement does not p roh ib i t  a S t a t e  or 
l o c a l  a u t h o r i t y  from f u l f i l l i n g  t h e i r  r e s p e c t i v e  permit t ing requirements.  
The a p p l i c a t i o n  of t h i s  pol icy i n  developing and s e l e c t i n g  remedies a t  

b 

P 
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Superfund s i t e s  i s  discussed in  subsequent chap te r s .  EPA has a l s o  included 
requirements of t h i s  pol icy in  t h e  proposed r ev i s ions  t o  the NCP. 

1.4. THE PROCESS APPLIES TO ENFORCEMEW ACTIONS 

Enforcement ac t ions  must follow the same a n a l y t i c a l  s t eps  fo r  develop- 
ing and evaluat ing remedial ac t ions  as  Federal- and State-lead, Fund-financed 
ac t ions .  Addit ional ly ,  t o  support enforcement case preparat ion,  regional  and 
S t a t e  project  managers and t h e i r  con t r ac to r s  may be required to prepare endan- 
gennent assessments and remedial opt ions nego t i a t ions  documents. Bas i ca l ly ,  
these documents cha rac t e r i ze  the t h r e a t  t o  pub1 i c  h e a l t h  and the environment 
posed by the s i t e  and t h e  a l t e r n a t i v e s  fo r  mi t iga t ing  t h a t  t h r e a t .  

Chapter 10 ( forthcoming) d i scusses  i n  g r e a t e r  d e t a i l  enforcement 
ac t ions  and necessary support documentation. The chapter  i d e n t i f i e s  the 
procedures governing po ten t i a l  responsible  p a r t y  (PRP) p a r t i c i p a t i o n  in  t h e  
developnent of the RIIFS. The chapter  h igh l igh t s  s t ages  of PRP pa r t i c ipa -  
t i on  in  an RI/FS t h a t  a r e  unique from an enforcement perspect ive.  The 
chapter  a l so  addresses the d i f f e rences  between PRP and Fund-financed RIIFS. 

1.5 SUPPLEMENTAL GUIDANCE DOCUMENTS UNDER DEVELOPMENT 

The user should be  aware 0.f add i t iona l  b l i c y ,  management, and 
technical  gu idance ' t ha t  may a f f e c t  the conduct of t h e  FS. Some of the most 
important of these include:  

I 

1 ' -  

: '. 

a 

0 

a 

a 

0 

0 

e 

a 

a 

a 

a 

0 

a 

"Procedures fo r  Planning and Implementing Off-Site Response Actions" 

"Agency Policy on CERCLA Compliance w i t h  o the r  Environmental Laws'' 

"Guidance for Remedial Inves t iga t ions  under CERCLA" 

"Methodology for Screening and Evaluation of Remedial Responses" 

Surface Cleanup Guidance for Drums, Tanks, and Lagoons 

Guidance for Alternat ive Water Supply 

"Remedial Action Costing Procedures Manual" 

"Compendium of Costs for Remedial Technologies" 

"Superfund Public Health Procedures" 

"Health Effects  Assessment Documents" 

"Super fund Exposure Assessment Manual" 

"Endangerment A s  se s smen t Guidance" 

"User's Guide to t h e  Contract Laboratory Program" 
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e "Community Relations i n  Superfund: A Handbook." 

"State Part ic ipat ion in  the Superfund Remedial Program" 

While many of these documents are ava i lab le ,  several  are current ly  i n  pre- 
paration and Will be forthcoming. 

. .  

. .  
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CHAPTER 2 

DEVELOP A RANGE OF REMEDIAL ALTERNATIVES 

The National O i l  and Hazardous Substances Contingency Plan (NCP) out- 
lines a process for identifying, developing, and evaluating remedial action 
alternatives for a given site. 
discussed in chapter 2 of the EPA's "Remedial Investigation Guidance 
Document ." 
known problems at the site are identified (based upon existing data) as a 
basis for planning the Remedial Investigation and Feasibility Study. 
Remedial response actions fall into three general categories: initial 
remedial measures , source control, and management of migration. 
project scoping requirements are specified in NCP Section 300.68(d) , which 
states in part: 

The process begins with project scoping, 

As part of project scoping, general response actions to remedy 

1 
NSP 

(d) The lead agency, in cooperation with the State(s), will examine 
available information and detennine...the type or types of 
remedial response that hay be needed to remedy the release. 
scoping will serve as the basis for requesting funding for a 
remedial investigation and feasibility study .... 

This 

With additional site-specific data from the remedial investigation, remedial 
alternatives within the general response categories are developed and evalu- 
ated- As a result of the investigation, it may be determined that addi- 
tional general response actions are needed. 

The development and evaluation of remedial alternatives then proceeds 
in three phases. First, a limited number of alternatives are developed. 
Second, an initial screening of these alternatives reduces them to a work- 
able number. Third, a limited number of remedial alternatives, based on 
those that have passed the init a1 screening, are analyzed in detail. 
Section 300.68(q), (h), and (i) of the NCP outlines this process: 3 

(8) Development of Alternatives. A limited number of alternatives 
should be developed for either source control or [management of 

'The proposed revisions to the NCP eliminate initial remedial measures as a 
remedial response category. Response actions conducted previously as 
initial remedial measures w i l l ,  in the future, be considered removal 
actions, source control measures, or management of migration measures. 

'Federal Register, Vol. 47, No. 137, July 16, 1982. 
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migration] (or both) depending upon the type of response that has 
been identified...as being appropriate. 

(h) Initial Screening of Alternatives. The alternatives developed... 
will be subjected to an initial screening to narrow the list of 
potential remedial actions for further detailed analysis. 

(1) Detailed Analysis of Alternatives. (1) A more detailed evaluation 
will be conducted of .the limited number of alternatives that 
remain after the initial screening.... 

, 
This chapter is a guide to the first two phases of this process. Chapters 3 
through 7 of this document provide guidance on the third phase, the detailed 
analysis of alternatives. 

2.1 OVERALL APPROACH 

The recommended alternative development and screening procedure (Figure 
2-1) consists of six steps. 

Identify General Response Actions 

1. Identify site groblems and pathways of contamination (remedial 
investigation) . 

. 2. Identify general response actions that address site problems and 
meet cleanup goals and objectives. 

Identify and Screen Technologies and Develop Remedial Alternatives 

3. Identify possible technologies in each general response action, 
then screen the technologies to eliminate inapplicable and 
infeasible technologies based on site conditions. 

4. Assemble technologies into operable units based on the remaining 
feasible technologies. 

Screen Public Health, Environmental, and Cost Factors 

5 .  Screen alternatives, eliminating those that have significant ad- 
verse impacts or that obviously do not adequately protect the 
environment, public health, and public welfare. 

3Detailed guidance for identifying pathways' is forthcoming in the Public 
Health Procedures Manual. 
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6. Screen alternatives, eliminating those that are an order of magni- 
tude higher in cost than other alternatives but do not provide 
significantly greater environmental or public health benefits or 
technical reliability. 

Developing and screening remedial alternatives is actually a repetitive 
process that may take place at several points in the RI/FS process. The 
process may begin during the remedial investigation to define the field data 
requirements of specific remedial action alternatives. As more site data 
are collected, existing alternatives may be rescreened, or additional alter- 
natives developed to reflect improved understanding of the site. Screening 
may also occur during the detailed analysis of alternatives if it is decided 
that an alternative should not be considered further, based upon the 
screening criteria discussed in steps 5 and 6 (the reasons for such a 
decision must be clearly documented). 

Each study should, at a minimum, include each of the six elements, 
although some studies may require modifications of this process to meet site 
conditions. Each feasibility study should concisely summarize the results 
of each step, as explained in chapter 9. In some circumstances, especially 
if the site is undergoing remediation pursuant to enforcement actions, an 
interim report identifying the remaining remedial alternatives may be pre- 
pared. This report is known as a Remedial Options Negotiation Document and 
supports Agency negotiations with responsible parties by identifying appro- 
priate remedial technologies and alternatives for site cleanup, considering 
any previous site work and any in progress. Normally, regional enforcement 
personnel decide whether such a document is required. 

The alternative development and screening steps described in the 
following sections of this chapter are presented rather formally, but the 
process is generally a more Informal matter of using established engineering 
practices. The formal process, summarized below, need not be followed 
rigidly, but it should be used as a framework for documenting the initial 
screening decisions. 

2.2 IDENTIFY GENERAL RESPONSE ACTIONS 

The development of remedial alternatives (steps 1 through 4 above), is 
described in detail in the following sections. 

2.2.1 Identify Site.Problems 

The user should identify alternatives that address all significant site 
problems and pathways of contamination identified during the remedial 
investigation. Site problems can generally be placed in one or more of the 
following categories: (1) air pollution; (2) surface water infiltration or 
contamination; (3) leachate generation and contaminated ground water; (4) 
gas migration; (5) presence of wastes in drums, lagoons, etc.; (6) 
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contaminated sediments and soils: and (7) contaminated water supply and 
sewer lines. 

The information needed to identify the site problem is usually gathered 
during the preliminary assessment and the site inspection and summarized in 
the initial scoping of the remedial investigation. 
"Methodology for Screening and Evaluation of Remedial Responses" presents 
sample site problems, vith their associated classes of remedial responses, 
as part of a recommended approach to technology selection and screening. 

The EPA manu21 

2.2.2 Identify General Response Actions 

Based on site information from the remedial investigation, the user 

include 

e 

e 

e 

0 

0 

e 

e 

0 

e 

e 

e 

the Pollowing: 

No action 

Containment 

Pumping 
- On-site ' 

- Off-site 
Collection 

Diversion 
Complete removal 
Partial removal 
On-site treatment 

In situ treatment 

Storage 

On-site disposal 

Off-site disposal 

Alternative drinking water 

Relocation of receptors 

Other off-site measures. 

5 

should identify general response actions, or classes of response without 
necessarily identifying specific technologies. General response actions 
considered should include the "no action" alternative as a baseline against 
which other measures can be measured. Examples of general response actions 

"m preparation. 
'The "no action" alternative does not preclude removal action under the 
CERCLA removal program. 
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2.3 IDENTIFY AND SCREEN TECHNOLOGIES ' 

The user should identify feasible technologies for each general res- 
ponse action identified, recognizing that there may be compatible and incom- 
patible combinations of source control and management of migration measures. 
Table 2-1 is a partial list of technologies appropriate to the general 
response actions described above. Some technologies should be modified or 
eliminated, such as those that may prove extremely difficult to implement, 
may not achieve the remedial objective in a reasonable time, or may rely on 
unproven technology. 

Table 2-2 is a comprehensive list of remedial technologies classified 
according to the kinds of site problems they are intended to mitigate. 
technologies that can be used in various configurations, several "function 
options" are also given. Similarly, where different materials may be used 
in the same technology, "materials options" are provided. The user should 
refer to the EPA "Handbook for Remedial Action at Waste Disposal Sites" 
(June 1982) for a more comprehensive description of these technologies. 
During technology screening, the use of this list will help ensure that all 
remedial technologies are considered. The list should be updated periodi- 
cally to incorporate newly developed technologies. 

For 

The user should review site data to identify conditions that may limit 
or promote the use of certain remedial technologies. 
generally gathered during the site investigation or remedial investigation. 
Table 2-3 identifies site characteristics that should be evaluated as part 
of the screening process. 
site characteristics should be eliminated from consideration. 

Such information is 

Technologies whose use is clearly precluded by 

The user should also identify waste characteristics that limit the 
effectiveness or feasibility of the remedial technologies. Such character- 
istics include: (1) physical properties such as volatility, solubility, and 
density; (2) specific chemica1,constituents such as chlorinated organic 
chemicals or metals; and (3) properties that determine the waste's toxicity 
or degree of hazard, such as persistence, acute toxicity, and ignitability. 
Table 2-4 presents waste characteristics that may influence the feasibility 
and effectiveness of remedial actions. Technologies clearly limited by 
waste characteristics should be eliminated from consideration. 

The user should also identify the level of technology development, 
performance record, and inherent construction, operation, and maintenance 
problems of each technology considered. Technologies that are unreliable, 
perform poorly, or are not. fully demonstrated should be eliminated. Limita- 
tions of various remedial'technologies are discussed in the EPA "Handbook 
for Remedial Action at Waste Disposal Sites" (June 1982) and other documents 
listed in the bibliography. 

The.user may wish to use a previously developed methodology that 
presents feasible remedial technologies and their limiting waste, site, and 
technology characteristics. The EPA manual "Methodology for Screening and 
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TABLE 2-1. GENERAL RESPONSE ACTIONS AND ASSOCIATED 
REMEDIAL TECHNOLOGIES 

General Response 
Action . Technologies 

No Action 

Containment 

Pumping 

Collect ion 

Divers 1 on 

Complete Removal 

Partial Removal 

On-site Treatment 

Off-site Treatment 

In Situ Treatment 

Storage 

On-site Disposal 

Off-site Disposal 

Alternative Water 
Supply 

Relocation 

Some monitoring and analyses may be performed. 

Capping; ground water containment barrier walls; 
bulkheads; gas barriers. 

Ground water pumping; liquid removal; dredging. 

Sedimentation basins; French drains; gas vents; gas 
collection systems. 

Grading; dikes and berms; stream diversion ditches; 
trenches; terraces and benches; chutes and downpipes; 
levees; seepage basins. 

Tanks; drums; soils; sediments; liquid wastes; 
contaminated structures;, sewers and water pipes. 

Tanks; drums; soi ls;  sediments; liquid wastes. 

Incineration; solidification; land treatment; 
biological, chemical, and physical treatment. 

Incineration; biological, chemical, and physical 
treatment. 

Permeable treatment beds; bioreclamation; s o i l  
flushing; neutralization; land farming. 

Temporary storage structures. 

Landfills; land application. 

Landfills; surface impoundments; land application. 

Cisterns; aboveground tanks; deeper or 
upgradient wells; municipal water system; relocation 
of intake structure; individual treatment devices. 

Relocate residents temporarily or permanently. 
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TABLE 2-2. REMEDIAL TECHNOLOGIES 

. .  A. Air Pollution Controls 

Capping 

- Synthetic membranes - Clay - Asphalt - Multimedia cap 
- Concrete - Chemical sealants/st 
Dust Control Measures 

- Polymers - Water 
B. Surface Water Controls 

Capping (see A.) 

bilizers 

Grading 

- Scarification - Tracking - Contour furrowing 
Revegetation 

- Grasses - Legumes - Shrubs 
- Trees, conifers - Trees; hardwoods 
Diversion and Collection Systems 

- Dikes and berms - Ditches and trenches 
- Terraces and benches - Chutes and downpipes - Seepage bas ins 
- Sedimentation basins and ponds 

. 

(continued) 
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TABLE 2-2. (continued) 

C. 

- Levees - Addition of freeboard - Floodwalls 
f 

Leachate and Ground Water Controls 

0 Capping (see A . )  

e Containment barriers 

Function options 

- Downgradient placement - Upgradient placement - Circumferential placement 
Material and construction options 

1 

(vertical barriers) 

- Soil-bentonite slurry wall - Cement-bentonite slurry wall 
- Vibrating beam - Grout curtains - Steel sheet piling , 

Horizontal barriers (bottom sealing) 

- Block displacement - Grout injection 
e Ground water pumping (generally used with capping and treatment) 

Function options 

- Extraction and injection - Extraction alone - Injection alone 
Equipment and Material Options 

- Well points - Deep wells 
(continued) 
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TABLE 2-2. (continued) 

- Suction wells - Ejector wells 
0 Subsurface Collection Drains 

- French drains - Tile drains - Pipe drains (dual media drains) 
D. Gas Migration Controls (generally used with treatment) 

0 Capping (gas barriers) (see A.) 

0 Gas collection and/or recovery 

- Passive pipe vents - Passive trench vents - Active gas collection systems 

1 ' .  
~ 

I 

E. Excavation and Removal of Waste and Soil 

0 .Excavation and removal 
S 

- Backhoe - Cranes and attachments - Front end loaders - Scrapers - Pumps - Industrial vacuums - D N m  grapplers - Forklifts and attachments 
I 0 Grading (see B.) 
I 

I 
~ 0 Capping (see A.1 

~ .." 
0 Revegetation (see B.) 

F =  Removal and Containment of Contaminated Sediments 
~' 

0 Sediment removal 
(continued ) 
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TABLE 2-2. (continued ) 

Mechanical dredging 

- Clamshell - Dragline - Backhoe 
Hydraulic dredging 

- Plain suction - Cutterhead - Dustpan 
Pneumatic dredging 

- Airlift - Pneuma - Oozer 

\ 

e Sediment turbidity controls and containkent 

- Curtain barriers - Coffer dams 
. - Pneumatic barriers 
' - Capping 

G. I n  Situ Treatment 

e 

e 
e 
e 
e 
e 
e 
e 
e 
e 

0 

Hydrolysis 
Oxidation 
Reduct ion 
Soil aeration 
Solvent flushing 
Neutralization 
Polymerization 
Sulfide precipitation 
Bioreclamat i o n  
Permeable treatment beds 
Chemical dechlorination 

(continued) 
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TABLE 2-2. (continued) 

E. Direct Waste Treatment 

e Incineration 

- Rotary kiln - Fluidized bed - Multiple hearth - Liquid injection 
- Molten salt - High temperature fluid wall - Plasma arc pyrolysis - Cement kiln - Pyrolysis/starved combustion - Wet air oxidation - Industrial boiler or furnace 

e Gaseous waste treatment 

- Activated carbon - Flares - Afterburners 
Treatment of aqueous and liquid waste streams e 

Biological treatment 

- Activated sludge - Trickling filters - Aerated lagoons - Waste stabilization ponds - Rotating biological disks - Fluidized bed bioreactors 
Chemical treatment 

- Neutralization - Precipitation - Oxidation - Hydrolysis - Reduction - Chemical dechlorination - Ultraviolet/ozonation 
(continued) 
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TABLE 2-2. (continued) 

Physical treatment 

- Flow equalization - Flocculation - Sediment at ion - Activated carbon - Kleensorb - Ion exchange - Reverse osmosis - Liquid-liquid extraction - Oilrater separator - Steam distillation - Air stripping - Steam stripping - Filtration - Dissolved air flotation 
Discharge to a publicy owned treatment works 

e Solids handling and treatment 

Dewatering 

- Screens, hydraulic classifiers, scalpers - Centrifuges - Gravity thickening - Flocculation, sedimentation - Belt filter presses - Filter presses - Drying or dewatering beds - Vacuum-assisted drying beds 

Treatment 

- Neutralization - Solvent - Oxidation - Reduction - Composting 
e Solidification, sta-ilization, or f-xation 

- Cement -based 
(continued) 
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TABLE 2-2. (continued) 

I. 

- Lime-based - Thermoplastic - Organic polymer - Self-cementing techniques - Surface encapsulation - Glassification - Solidification (i.e., to fly ash, polymers, sawdust) 

Land Disposal Storage 

0 Landfills 
0 Surface impoundments 
0 Land application 
0 Waste piles 
0 Deep well injection 
0 Temporary storage 

J. Contaminated Water Suvvlies and Sewer Lines 

0 In situ cleaning 

0 Removal and replacement 

0 Alternative drinking water supplies 

- Cisterns or tanks - Deeper or upgradient wells - Municipal water systems - Relocation of intake 
0 Individual treatment units 
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I '  TABLE 2-3. SITE CHARACTERISTICS THAT MAY 
AFFECT REMEDIAL TECBNOLOGY SELECTION 

Site volume 
Site area 
Site configuration 
Disposal methods 
Climate (precipitation, 

temperature, evaporation) 
Soil texture and permeability 
Soil moisture 
Slope 
Drainage 
Vegetation 

Depth of bedrock 
Depth to aquicludes 
Degree of contamination 
Direction and rate of 

ground water flow 
Receptors 
Drinking water wells 
Surf ace vat ers 
Ecological areas 
Existing land use 
Depths of ground water or plume 

TABLE 2-4. WASTE CHARACTERISTICS THAT MAY AFFECT 
1 REMEDIAL TECHNOLOGY SELECTION 

Quantitylconcentration Infectiousness 
Chemical composition Solubility 
Acute toxicity Volatility 
Persistence Deneity 
Biodegradability Partition coefficient 
Radioactivity Compatibility vith other chemicals 
Ignitability Treatability 
Reactivitylcorrosivity 
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. . Evaluat ion of Remedial- Responses"' p re sen t s  one such approach, with 
sc reen ing  t a b l e s  showing s i t e ,  waste ,  and technology l i m i t a t i o n s  f o r  
remedial a l t e r n a t i v e s  under each gene ra l  c l a s s .  The manual a l s o  has a 

,_ . . c h e c k l i s t  f o r  t r ack ing  technologies  not  excluded by t h e  l i m i t a t i o n s  given in  
the  t a b l e s .  This and s i m i l a r  methodologies,  however, should serve on ly  a s  

, ' gu ides  f o r  s c reen ing .  They cannot s u b s t i t u t e  f o r  acceptable  engineer ing 
p r a c t i c e  i n  screening technologies .  

The user  should g ive  s p e c i a l  cons ide ra t ion  t o  technologies  t h a t  perman- 
e n t l y  c o n t a i n ,  immobilize, d e s t r o y ,  o r  r ecyc le  contaminants,  and technolo- 
g i e s  t h a t  promote energy recovery.  Also, c e r t a i n  technologies  o f t e n  a r e  
used i n  combination, and the user  should have a working knowledge of  those 
t echno log ie s .  EPA i s  c u r r e n t l y  d r a f t i n g  guidance f o r  the cons ide ra t ion  of  
t he  se t ec hnolog ies . 

. . .  
' ' 2.4 DEVELOP ALTERNATIVES BY COMBINING TECHNOLOGIES 

Technologies t h a t  have passed the technology screening can be used t o  
form more d e f i n i t e  a l t e r n a t i v e s .  

In  developing remedial a l t e r n a t i v e s ,  t he  user  should r e l y  on acceptable  
engineer ing p r a c t i c e  t o  determine which of the screened technologies  appear 
most s u i t a b l e  f o r  the s i te .  Consideration should be given t o  r e c y c l e ,  
r euse ,  waste minimizat ion,  d e s t r u c t i o n ,  o r  o t h e r  advanced, i nnova t ive ,  o r  

. a l t e r n a t i v e  t echno log ie s ,  i f  a p p r o p r i a t e .  The user  should document the 
reasons f o r  excluding technologies  t h a t  passed the technology screening.  
The user should a l s o  consider  r e l e v a n t  and app l i cab le  s t anda rds  l i s t e d  i n  
Table 5-2 i n  s e l e c t i n g  and combining technologies  i n t o  a l t e r n a t i v e s  t o  
achieve s p e c i f i c  cleanup goa l s .  

As part of  the f e a s i b i l i t y  s tudy  (FS), a t  l e a s t  one a l t e r n a t i v e  f o r  
each of  the following must,  a t  a minimum, be evaluated within the require-  
ments of  t he  f e a s i b i l i t y  s tudy  guidance and presented t o  the decisionmaker 
( t h e  FS r e p o r t  should d i s c u s s  those s i t u a t i o n s  where no f e a s i b l e  a l t e r n a t i v e  
can be i d e n t i f i e d  f o r  a given ca t egory ) :  

( a )  A l t e r n a t i v e s  f o r  treatment o r  d i sposa l  a t  an , o f f - s i t e  f a c i l i t y  
I approved by EPA ( inc lud ing  RCRA, TSCA CWA, CAA, MPRSA, and SMJA 

I approved f a c i l i t i e s ) ,  a s  appropr i a t e ;  
t 

'In p repa ra t ion .  

'"tiese a l t e r n a t i v e s  must be c o n s i s t e n t  with EPA Pol icy "Procedures f o r  
Planning and Implementing Off-Site Response Actions" (see Appendix B ) .  I n  
some cases, o f f - s i t e  d i sposa l  o r  treatment may not be f e a s i b l e  and t h i s  . 
a l t e r n a t i v e  may be el iminated during i n i t i a l  screening of  a l t e r n a t i v e s .  
The d e c i s i o n  documents should ref lect  t h i s  screening.  
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Alternatives which attain applicable and relevant Federal public 
health or environmental standards; 

As appropriate, alternatives which exceed applicable and relevant 
public health or environmental standards: 

Alternatives which do not attain applicable or relevant public 
health or environmental standards but will reduce the likelihood 
of present or future threat from the hazardous substances. This 
must include an alternative which closely approaches the level of 
protection provided by the applicable or relevant standards and 
meets CERCLA's objective of adequately protecting public health, 
welfare, and environment. 

A no action alternative. 

Since ground water contamination is the most frequent type of problem 
at NPL sites, the corrective action requirements of Subpart F of the RCRA 
regulations (40 CFR Part 264) will be applicable or relevant in many cases 
and should be included in alternatives developed under category (b). Under 
the RCRA regulations, corrective actions must attain a ground water cleanup 
standard established for each facility. For a limited number of 
potential contaminants, a standard is specified in the regulations at levels 
corresponding to National Interim Primary Drinking Water Standards developed 
pursuant to the Safe Drinking Water Act. An alternate concentration limit 
(Am) may be established for any contaminant upon a determination that the 
ACL w i l l  "not pose a substantial present or potential hazard to human health 
or the environment as long as the alternate concentration limit is not 
exceeded" [40 CFR 264.94(b)l. 
on Safe Drinking Water Act determinations, the ground water protection stan- 
dard is background. 
at each site where the Subpart F regulations are applicable or relevant. 

In the absence of an ACL or a standard based 

The RI/FS should examine whether an ACL is appropriate 

Generally, ACLs can be based on a demonstration that there is a lack of 
exposure or that levels of exposure are adequate to protect human health. 
In considering ACLs, it is appropriate 'to consider attenuation, degradation, 
and dilution of the contaminants before they reach possible receptors. 
Engineering approaches can be used to augment natural dilution and 
attenuation processes. Additionally, institutional controls to assure that 
ground water within the current or probable reach of the plume of 
contamination will not be withdrawn, or will be vithdrawn only at points at 
which contaminants are at concentrations that are safe, may be considered as 
a basis for controlling exposure. In conjunction with the controls 
described above, there may be Limited circumstances where treatment of the 
water before use can be guaranteed as a means of preventing exposure to 
harmful levels. The decision criterion is in all cases, however, whether an 
alternate concentration level will pose a substantial hazard to human health 
or the environment. Alternatives that do not meet the RCRA Subpart F 
requirements for background MCLs or ACLs but significantly reduce public 
health threats ( f o r  example engineering controls to attenuate or dilute 
concentrations to acceptable levels at the receptor point) should be 
presented in category (d). 
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Since the RCRA ground-water p r o t e c t i o n  program is r e l a t i v e l y  new, 
experience t o  d a t e  i n  implementing a l t e r n a t e  concen t r a t ion  limits i s  
l imi t ed .  Needed a d d i t i o n a l  guidance is being prepared f o r  Regional use.  
This guidance w i l l  d i s c u s s  f a c t o r s  and cond i t ions  t h a t  may be used i n  
eva lua t ing  a l t e r n a t e  concentrat ion limits. 

I n  some c a s e s ,  t he re  may be some ove r l ap  between the a l t e r n a t i v e s  
developed. A s i n g l e  a l t e r n a t i v e  may f i t  more than one category,  and s e v e r a l  
a l t e r n a t i v e s  may be developed f o r  each category.  Furthermore, a l t e r n a t i v e s  
may be developed t h a t ,  through changes i n  the des ign ,  f i t  more than one o f  
t he  c a t e g o r i e s .  For example, an a l t e r n a t i v e  t h a t  a t t a i n s  app l i cab le  o r  
relevant Federal  s tandards [ ca t egory  ( b ) ]  may f a l l  i n  category ( c )  through 
r e l a t i v e l y  minor design or opera t ion  mod i f i ca t ions .  

The development of a l t e r n a t i v e s  is  c l o s e l y  r e l a t e d  t o  the i n s t i t u t i o n a l  
review process discussed i n  chap te r  4.  The use r  should r e f e r  t o  chap te r  4 
f o r  appropr i a t e  i n s t i t u t i o n a l  requirements t h a t  must be considered when 
developing remedial a1 t e r n a t i v e s .  

The a1 t e r n a t i v e s  developed must a l s o  be re-evaluated during the  publ ic  
h e a l t h  eva lua t ion  dicussed i n  chap te r  5 ,  s p e c i f i c a l l y ,  a f t e r  completion of  
t he  exposure assessment ( s e c t i o n  5.3) and comparison of environmental con- 
c e n t r a t i o n s  t o  app l i cab le  and r e l evan t  s t anda rds  ( s e c t i o n  5 . 4 ) .  Alterna- 
t i v e s  i n  c a t e g o r i e s  ( b )  and ( c )  above may need t o  be modified i f  d i f f e r e n t  
pathways o r  exposure concerns a r e  i d e n t i f i e d  . 

The NCP s p e c i f i e s  t h a t  remedial a l t e r n a t i v e s ,  bes ides  f i l l i n g  each of 
t he  c a t e g o r i e s ,  should be c l a s s i f i e d  e i t h e r  as source c o n t r o l  [ 4 0  CFR 
300.68(e)(2)]  o r  o f f - s i t e  (management of migrat ion)  remedial a c t i o n s  [ 4 0  CFR 
300.68(e)(3)] .  The d i s t i n c t i o n  s i g n i f i c a n t l y  a f f e c t s  the l e v e l  of  d e t a i l  
necessary i n  eva lua t ing  remedies. Source c o n t r o l  remedial a c t i o n s  address 
s i t u a t i o n s  i n  which hazardous substances remain a t  o r  near the a reas  i n  
which they were o r i g i n a l l y  loca t ed  and a r e  not adequately contained t o  
prevent mig ra t ion  i n t o  the environment. Of f - s i t e  remedial a c t i o n s  address  
s i t u a t i o n s  i n  which the  hazardous substances have l a r g e l y  migrated from 
t h e i r  o r i g i n a l  l o c a t i o n s .  Of f - s i t e  act 'ions a r e  now r e f e r r e d  t o  a s  manage- 
ment of mig ra t ion  a c t i o n s ,  t o  d i s t i n g u i s h  a c t i o n s  involving management of 
mig ra t ion  from those involving hazardous substance removal and d i s p o s a l  i n  
o f f - s i t e  f a c i l i t i e s .  A l t e rna t ives  developed may f a l l  s o l e l y  i n  e i t h e r  
c l a s s i f i c a t i o n  o r  may involve a combination of source c o n t r o l  and management 
of mig ra t ion  measures, as  determined by the s p e c i f i c  s i t e  problems 
addressed. 

2 . 4 . 1  Source Control  'Remedies 

c 
, Th.e purpose of source c o n t r o l  remedies i s  t o  prevent o r  minimize 

mig ra t ion  of hazardous substances from the source m a t e r i a l .  These remedies 
may be appl ied t o  s i t u a t i o n s  in  which contaminants a r e  i n  t h e  s o i l ,  a 
lagoon, or a .pond. The ex ten t  and rou te  of the r e l e a s e  and/or the t h r e a t  of 
r e l e a s e  must be documented t o  j u s t i f y  s p e c i f i c  source c o n t r o l  measures. 
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Where preventing migration appears i n f e a s i b l e  , measures t h a t  w i l l  
reduce fu tu re  migration from the source should be considered. In these 
cases ,  a more extensive ana lys i s  w i l l  be necessary to  s e l e c t  a cost-  
e f f e c t i v e  remedy t h a t  adequately p ro tec t s  public hea l th .  Chapters 5 and 6 
address the considerat ions involved i n  these analyses.  In such s i t u a t i o n s  , 
management of migration measures should be considered in conjunction with 
source con t ro l  measures. 

Where a source con t ro l  a l t e r n a t i v e  involves o f f - s i t e  treatment [an 
a l t e r n a t i v e  i n  category ( a ) ]  , d e s t r u c t i o n ,  o r  disposal of wastes following 
removal, s ec t ion  300.70(c) of the NCP r e q u i r e s  t h a t  EPA determine t h a t  t h i s  
a l t e r n a t i v e  i s  e i t h e r  "(1) more cos t - e f f ec t ive  than o the r  remedial a c t i o n s ;  
( 2 )  w i l l  c r e a t e  new [waste management] capac i ty . .  .; or (3 )  i s  necessary t o  
p ro tec t  [human hea l th  and the environment]. . . .I' To aid i n  t h i s  eva lua t ion ,  
t h e  user m u s t ,  in  those instances where an o f f - s i t e  t r a n s p o r t ,  t reatment ,  
s to rage ,  or d i sposa l  a l t e r n a t i v e  i s  among the l i s t  of response a c t i o n s ,  
include a comparable on-site a l t e r n a t i v e  for  evaluat ion.  For example , when 
o f f - s i t e  d i sposa l  a t  a l a n d f i l l  approved under RCRA i s  among the a l t e rna -  
t i v e s  to  be evaluated,  cons t ruc t ion .o f  s u c h  a l a n d f i l l  on t h e  s i t e  should be 
evaluated as w e l l .  

2.4.2 Management of Migration Remedies 

Management of  migration remedial ac t ions  a re  necessary where hazardous 
substances have migrated from the o r i g i n a l  source o f  contamination and pose 
a s i g n i f i c a n t  t h r e a t  to public h e a l t h ,  welfare ,  or  the environment; for  
example , where contamination exceeds relevant  and appl icable  public hea l th  
or environmental standards , guidance , and adv i so r i e s .  Any management of  
migration measure 'that adequately p ro tec t s  public h e a l t h ,  v e l f a r e ,  and t h e  
environment (by reducing contaminant l e v e l s )  should be considered for imple- 
mentation. P a r t i c u l a r  considerat ion should b e  given to technologies t h a t  
pennanently contain , immobilize, des t roy ,  or  recycle  contaminants. 

An example oE a s i t e  a t  which management of migration ac t ion  may b e  
appropriate  would b e  one a t  which a contaminated ground water plume has 
moved downgradient kom t h e  s i t e ,  beyond s i t e  boundaries,  and is threatening 
p r iva t e  drinking water w e l l s .  
measures such a s  aqu i f e r  pumping and treatment may b e  appropriate .  

A t  such a s i t e ,  management of migration 

Source con t ro l  measures seek t o  completely remove , s t a b i l i z e  , and/or contain 
t h e  hazardous substances.  Source con t ro l  measures may be used i n  many 
s i t u a t i o n s  where they Vi11 c u r t a i l  fu r the r  r i s k  t o  humans o r  the environ- 
ment. In these cases ,  only a l imited public h e a l t h  assessment may be neces- 
s a r y  in  s e l e c t i n g  a cos t - e f f ec t ive  remedy. 

Management of  migration a l t e r n a t i v e s  may a l so  involve measures t h a t  
prevent or  minimize impacts through 'means such a s  s u b s t i t u t i o n .  
of such an a l t e r n a t i v e  would be provision of an a l t e r n a t i v e  drinking water 
source in cases where ground water .contamination th rea t ens  pr ivate  wells. 

A n  example 
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2 . 5  SCREEN ALTERNATIVES FOR PUBLIC HQWlY, ENVIRONMENTAL, AND COST FACTORS 

The next step involves screening of remedial alternatives based on 
environmental and public health criteria, followed by an "order of 
magnitude" cost screening. 
assessment of the applicability of each alternative relative to the others. 

This two-step screening permits an initial 

This process eliminates alternatives that do not provide adequate 
protection of public health, welfare, and the environment, and those that 
are much more .costly than others without providing significantly greater 
protection. When alternatives are eliminated from further consideration, 
the feasibility study must document the rationale for excluding each alter- 
native . 

In some situations, screening may eliminate all alternatives in one of 
the five categories listed above under Section 2 . 4 ,  "Develop Alternatives by 
Combining Technologies." When this occurs, at least one alternative for the 
category that was eliminated must be included in the summary of alternatives 
presentation described in chapter 8 and should be presented to the decision- 
maker with an explanation as to why it was eliminated at the screening 
stage. 

2 . 5 . 1  Environmental and Public Health Screening 

The user should identify adverse impacts on the environment or on 
public health and welfare that may preclude the use of each assembled 
alternative. Alternatives that may have significant adverse impacts or do 
not adequately protect the environment and public health should be 
eliminated. At this point, adequate protection should be thought of as a 
comprehensive response that addresses all pathways and points of exposure. 
The user should identify alternatives that provide similar environmental and 
public health and welfare benefits in preparation for the cost screening. 

2 . 5 . 2  Cost Screening Factors 

The object of the cost screening is to eliminate alternatives that have 
costs an order of magnitude greater than those of other alternatives but do 
not provide greater environmental or public health benefits or greater 
reliability. 

In preparing cost estimates for screening, certain limiting factors 
should be considered to control the level of effort expended in compiling 
the estimates. These factors include accessibility of data sources, the 
time available, and the degree of accuracy to be achieved. The following 
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guidelines are recommended for use when defining the level of effort in cost 
screening: 

Data sources should be limited to the "Remedial Actions Cost 
Compendium" (ELI, 1984), Handbook: Remedial Action at Waste 
Disposal Sites (U.S .  EPA, 1982), the remedial investigation (for 
revising design assumptions where necessary), standard costs 
indices, and other readily available information. 

The time for preparing screening cost estimates should be limited to 
a few days. 

o The objective in calculating the costs is to achieve an accuracy 
within -50 to +lo0 percent. 

Cost screening should be undertaken for all remedial alternatives 
remaining from the public health and environmental screening. 
screening can be divided into three basic tasks: 
(2) present worth analysis, and (3) cost screening evaluation. 

The cost 
(1) estimation of costs, 

2.5.2.1 Estimation of Costs 

Remedial alternatives are screened on the basis of both capital costs 
and operating'and maintenance c o s t s .  These costs should reflect site- 
specific conditions and should be revised using.the cost compendium (ELI, 
1984) or other standard cost guidance references. 

. 

Capital costs should include the following: 

Relocation costs 
Costs of land acquisition or obtaining permanent easements 

Land and site development costs 
Costs of buildings and services 

Equipment costs 

Replacement costs 
Disposal costs 
Engineering expenses 

Construction expenses 
State and local legal fees, licenses, and permit costs 

Contingency allowances 

Startup and shake-down costs 

Costs of anticipated health and safety requirements during 
construct ion. 
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Care should be taken t o  ens'ure t h a t  a l l  app l i cab le  c o s t  components a r e  
. ' considered i n  the c a p i t a l  c o s t  .es t imate .  

Operation and maintenance c o s t s  should inc lude ,  where a p p l i c a b l e ,  t h e  
following : 

0 Operating l abor  c o s t s  

0 Maintenance m a t e r i a l s  and l abor  c o s t s  

0 Costs of a u x i l i a r y  m a t e r i a l s  and energy 

0 Purchased s e r v i c e  c o s t s  

0 Adminis t ra t ive c o s t s  

0 Insurance,  taxes, and l i c e n s i n g  c o s t s  

e A maintenance reserve and contingency fund. 

Care should be taken t o  ensure t h a t  a l l  of these c o s t  components a r e  con- 
s ide red .  
a n a l y s i s ,  because t echn ica l  information and t i m e  are l imi t ed .  Since s i t e -  
and remedy-specific f a c t o r s  determine the degree t o  which each category of 
c o s t  is required a t  a given s i t e ,  it  w i l l  be use fu l  fo r  the c o s t  ana lys t  t o  
develop a c h e c k l i s t  of s i t e -  and remedy-specific c o s t  cons ide ra t ions  before  
a t tempting the  cos t  estimate. 
"Remedial Actions Cost Compendium" (ELI ,  1 9 8 4 ) .  I f  necessary,  c o s t  

Vendor quotes a r e  not gene ra l ly  a v a i l a b l e  a t  t h i s  s t a g e  of the 

Such cos t  cons ide ra t ions  a r e  suggested i n  the 

. estimates should be updated t o  c u r r e n t  va lues  using s tandard c o s t  i nd ices .  
' Procedures f o r  updating c o s t  e s t ima tes  a r e  discussed i n  chapter  7. 

2 . 5 . 2 . 2  Present  Worth Analysis 

Af t e r  developing screening c o s t  d a t a ,  the u s e r  must determine the 
present  worth of both the c a p i t a l  and o t h e r  expendi tures .  
present  worth is necessary when ope ra t ion  and maintenance c o s t s  are 
a n t i c i p a t e d  f o r  one or more a l t e r n a t i v e s .  Present  worth ( o r  present  va lue )  
a n a l y s i s  enables  the  user  t o  compare sets O E  c o s t s  by computing the c u r r e n t  
value of a l l  c o s t s  i ncu r red ,  whether they a r e  incurred i n  the present  or a t  
some f u t u r e  d a t e .  The present  worth a n a l y s i s  conducted during screening 
r e l i e s  on less r e f ined  c o s t  d a t a  but is otherwise i d e n t i c a l  t o  the present  
worth a n a l y s i s  conducted during d e t a i l e d  c o s t  es t imat ion.  This a n a l y s i s  
should be based on the OMB-prescribed 10 percent discount  r a t e .  However, a 
quick c a l c u l a t i o n  of a l t e r n a t i v e  discount r a t e s  may be d e s i r a b l e  , ( e .g . ,  4 o r  
7 percent)  t o  observe s e n s i t i v i t y  of o v e r a l l  e s t ima tes  t o  discount  r a t e s .  
This check i s  most useful'  i n  cases  t h a t  involve f u t u r e  replacement c o s t s .  
The procedures f o r  conducting a present  worth 8 n a l y s i s  a r e  discussed i n  
d e t a i l  i n  t he  EPA "Costing Procedures Manual." 

Discounting t o  

0 

A 

81n prepa ra t ion .  
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In some cases, wastes removed from a site, such as fuel oils or other 
hydrocarbons, may be recoverable. In such cases, revenues from the sale of 
removed materials should be considered in the present worth analysis. 

2.5.2.3 Cost Screening Evaluation 

The user should compare present worth costs of competing alternatives 
with similar environmental, public health, and public welfare benefits. 
Alternatives should be eliminated if they are deemed much more expensive (an 
order of magnitude or more) and offer similar or smaller environmental and 
public health benefits but no greater reliability than competing alterna- 
tives. Alternatives that are more expensive but offer substantially greater 
environmental and/or health benefits should not be eliminated. 
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CONDUCT A DETAILED TECHNICAL EVALUATION 

One of the f irst  concerns in  t h e  d e t a i l e d  ana lys i s  of a l t e r n a t i v e s  is 
t h a t  suggfsted technologies a re  appropriate  t o  s i t e  condi t ions.  Sect ion 
300.68(i) of t h e  National O i l  and Hazardous Substances Contingency Plan 
(NCP) requires  t h e  following: 

( i )  Detailed Analysis of A l t e rna t ives  

(1) A more d e t a i l e d  evaluat ion w i l l  be conducted of the l imi t ed  
number of a l t e r n a t i v e s  tha t  remain a f t e r  t h e  i n i t i a l  
screening. .  .. 

( 2 )  The de ta i l ed  ana lys i s  of each a l t e r n a t i v e  should include:  

(A) Refinement and s p e c i f i c a t i o n  of a l t e r n a t i v e s  i n  d e t a i l  , 
with e d p h a s i s  on the u s e  of e s t ab l i shed  technology.. .. 

(C) Evaluation i n  terms of .engineering implementation, o r  
c o n s t r u c t a b i l i t y  .... 

( E )  An ana lys i s  o f . .  .methods for mi t iga t ing  [adverse 
environmental] impacts..  .. 

Each remedial a l t e r n a t i v e  is evaluated fo r  performance, r e l i a b i l i t y ,  
implementabili ty,  and sa fe ty .  
and Evaluation of Remedial Responses," the Army Corps of Engineers' 
Engineer Manual "Preliminary Guidelines for Se lec t ion  and Design of Remedial 
Systems for  Uncontrolled Hazardous Waste Si tes"  (EC 1110-2-244) , and t h e  EPA 
"Handbook for Remedial Action a t  Waste Disposal S i t e s "  (1982)  provide use fu l  
information. The r e s u l t i n g  est imates  of a l t e r n a t i v e s '  t echn ica l  f e a s i b i l i t y  
a re  included i n  the sumnary of a l t e r n a t i v e s  discussed in  chapter  8. . The 
elements of technical  f e a s i b i l i t y  are  di-scussed, and a suggested format fo r  
sunmatizing t h e s e  evaluat ions is presented in  the remainder of t h i s  chap te r .  

EPA's pybl icat ion "Methodology fo r  Screening 

'Federal Regis ter ,  Vol. 4 7 ,  No. 137, J u l y  16,  1982. 

2 ~ n  preparation. 
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3.1 PERFORMANCE I. . ' .  
1 . .  

I .  Two aspec t s  of remedial a c t i o n s  determine t h e i r  d e s i r a b i l i t y  on t h e  
I .  b a s i s  of performance: e f f e c t i v e n e s s  and use fu l  l i f e .  E f fec t iveness  r e f e r s  
~ t o  the degree t o  which an a c t i o n  w i l l  prevent or  minimize s u b s t a n t i a l  danger 

I .  
t o  publ ic  h e a l t h ,  we l f a re ,  o r  t he  environment. 
l eng th  of time t h i s  l e v e l  of e f f e c t i v e n e s s  can be maintained. 

The use fu l  l i f e  is t h e  I 

1 : 3.1.1 E f f e c t i v e n e s s  

I Remedial a l t e r n a t i v e s  should be evaluated i n  terms of t h e i r  a b i l i t y  t o  
perform intended func t ions ,  such as  containment,  d i v e r s i o n ,  removal, 
d e s t r u c t i o n ,  o r  t reatment .  The e f f e c t i v e n e s s  of a l t e r n a t i v e s  should be 
determined e i t h e r  through design s p e c i f i c a t i o n s  o r  by performance evalu- 
a t i o n .  These two methods a r e  discussed f u r t h e r  below and i n  chap te r  5 with 
respect t o  e v a l u a t i o n s  of  publ ic  h e a l t h  p r o t e c t i o n .  

The u s e r  should e s t a b l i s h  uhich environmental and pub l i c  h e a l t h  stand- 
ards  are r e l evan t  o r  app l i cab le  at  t h e  s i te  and e v a l u a t e  proposed a l t e r n a -  
t i v e s  according t o  those s tandards.  In eva lua t ing  a l t e r n a t i v e s ,  t he  user  
may i n s t i t u t e  changes t h a t  improve them. 
and g u i d e l i n e s  fo r  use i n  performing these eva lua t ions  are presented i n  
c h a p t e r  5 ,  the  publ ic  h e a l t h  s e c t i o n ,  and c h a p t e r  6 ,  the  environmental 
c h a p t e r .  Response a l t e r n a t i v e s  should use these  s t anda rds  developed by 
o t h e r  EPA programs as design and/or performance s p e c i f i c a t i o n s ,  o r  consider  
a p p r o p r i a t e  c r i t e r i a  and guidance. I f  such c r i t e r i a  are s u b s t a n t i a l l y  
adjusted ( e .g . ,  f o r  risk l e v e l  o r  exposure f a c t o r s ) ,  the  b a s i s  f o r  t h e  
adjustment must be c l e a r l y  s t a t e d  (see chap te r s  4 and 5 ) .  

Relevant and app l i cab le  s t anda rds  

Any s p e c i a l  s i t e  or  waste cond i t ions  t h a t  a f f e c t  performance should be 
considered,  and the design should be t a i l o r e d  t o  accommodate those condi- 
t i o n s .  The eva lua t ion  should a l s o  consider  t he  e f f e c t i v e n e s s  of  combinations 
of technologies .  S p e c i f i c a t i o n s  should be based on ASTM, AASHTO, o r  o t h e r  
appropr i a t e  engineer ing s tandards,  i f  app l i cab le .  

Standards,  c r i t e r i a ,  o r  guidance are not a v a i l a b l e  f o r  a l l  s i t u a t i o n s  
a t  hazardous waste s i tes ;  i n  these  cases, performance s p e c i f i c a t i o n s  based 
on accep tab le  engineering p r a c t i c e  must be developed and used i n  eva lua t ing  
a l t e r n a t i v e s .  The use r  should g ive  preference t o  those technologies  t h a t  
completely immobilize, d e s t r o y ,  o r  r ecyc le  the  hazardous material ,  o r  pro- 
mote energy recovery.  

The eva lua t ion  of on-si te  a l t e r n a t i v e s  should include an a n a l y s i s  of 
l o c a t i o n a l  f a c t o r s  t h a t  could impact e f f e c t i v e n e s s .  These f a c t o r s  include:  

Ground-water cons ide ra t ions  such as a q u i f e r  c l a s s i f i c a t i o n  (see 
s e c t i o n  4 . 3 )  

I 8 Floodplain impacts 
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Seismic, l ands l ide ,  subsidence, or volcanic impacts 

S i t e  geology ( for  example, is the s i t e  underlain by fractured 
bedrock o r  k a r s t  topography). 

These f a c t o r s  should be considered t o  determine i f  on-si te  a l t e r n a t i v e s  can 
be e f f e c t i v e .  
adverse loca t iona l  impacts, i f  appropriate .  

Engineering modif icat ions may be necessary t o  m i t i g a t e  

3.1.2 Useful L i f e  

Most remedial technologies,  with the possible  exception of d e s t r u c t i o n ,  
d e t e r i o r a t e  with t i m e .  Often, d e t e r i o r a t i o n  can be slowed through proper 
operat ion and maintenance, but the technology even tua l ly  may r equ i r e  re- 
placement. Each a l t e r n a t i v e  should be evaluated in  terms of the projected 
se rv ice  l i v e s  of i t s  component technologies.  Resource a v a i l a b i l i t y  i n  the  
fu tu re  l i f e  of the technology, as w e l l  as the appropriateness  of the tech- 
nologies ,  must be considered i n  es t imat ing t h e  useful  l i f e  of the p ro jec t .  

3.2 RELIABILITY 

The cos t  of i n s t a l l i n g  and operat ing remedial a l t e r n a t i v e s  and t h e  . 
importance of protectsing pub1,ic heal th  and the environment make r e l i a b i l i t y  
a ser ious concern. Two aspects of remedial technologies t h a t  provide infor- 
mation about re1 i a b i l i t y  are  t h e i r  operat ion and maintenance requirements 
and t h e i r  demonstrated r e l i a b i l i t y  a t  similar si tes.  

3 . 2 . 1  Operation and Maintenance Requirements 

Evaluations of  t h e  operat ion and maintenance requirements *of remedial 
a1 t e rna t ives  should emphasize the a v a i l a b i l i t y  of labor and m a t e r i a l s  a s  
w e l l  as t h e i r  c o s t s .  Also, the frequency and complexity of necessary opera- 
t i o n  and maintenance should be considered i n  evaluat ing the r e l i a b i l i t y  of  
a l t e r n a t i v e s .  Technologies requir ing frequent or complex ope ra t ion  and 
maintenance a c t i v i t i e s  should be regarded as  less r e l i a b l e  than technologies 
requir ing l i t t l e  or st raightforward operat ion and maintenance. 

3.2.2 Demonstrated Performance 

The technical  ana lys i s  of remedial a l t e r n a t i v e s  should not be based on 
the presmed performance of untested methods. An est imate  of the probabi l i -  
t y  of f a i l u r e ,  i n  e i t h e r  q u a l i t a t i v e  or q u a n t i t a t i v e  terms, should be made 
for each component technology and fo r  the complete a l t e r n a t i v e .  The user  
should give preference to  technologies tha t  have proven e f f e c t i v e  under 
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waste and s i t e  cond i t ions  similar t o  those a n t i c i p a t e d .  However, innovat ive 
o r  advanced technology should be evaluated a s  an a l t e r n a t i v e  t o  .conventional 
technology, i f  app ropr i a t e .  Sometimes bench-scale s t u d i e s  w i l l  be necessary 
t o  determine a c t u a l  performance c h a r a c t e r 2 s t i c s ;  t hese  s t u d i e s  may be p a r t  
of  the remedial  i n v e s t i g a t i o n  o r  the design phase. 

A s  more experience is gained i n  applying and developing remedial tech- 
no log ie s ,  a broader range of a c t i v i t i e s  w i l l  have demonstrated performance. 
A t  p r e sen t ,  many technologies  a r e  s t i l l  i n  the research and developnent 
s t a g e s .  I f  such developmental technologies  a r e  included i n  suggested 
remedial a l t e r n a t i v e s  , the  user  should be c e r t a i n  t o  include information 
from re sea rche r s  support ing i t s  use and eva lua t ing  i t s  expected r e l i a b i l i t y .  

3.3 IMPLPIENTAB ILITY 

Another important aspect  of remedial a l t e r n a t i v e s  i s  t h e i r  implement- 
a b i l i t y - t h e  r e l a t i v e  ease of i n s t a l l a t i o n  and the  t h e  required t o  achieve 
a given l e v e l  of response.  Ease of i n s t a l l a t i o n ,  o f t e n  known as  cons' truct-  
a b i l i t y ,  is determined by cond i t ions  both i n t e r n a l  and e x t e r n a l  t o  the  s i te .  
The t i m e  requirements can be g e n e r a l l y  c l a s s i f i e d  a s  t he  t i m e  required t o  
implement a technology and the time required before  r e s u l t s  are a c t u a l l y  
r e a l i z e d .  

/ 

3.3.1 C o n s t r u c t a b i l i t y  
L 

3.3.1.1 S i t e  Conditions 

The c o n s t r u c t a b i l i t y  of remedial technologies  under a c t u a l  s i t e  condi- 
t i o n s  is fundamental t o  the t echn ica l  a n a l y s i s  of a l t e r n a t i v e s .  The a b i l i t y  
t o  a c t u a l l y  b u i l d ,  c o n s t r u c t ,  o r  implement the remedial technology on the  
s i t e  must be assessed. 

3.3.1.2 Conditions External  t o  the S i t e  

Conditions e x t e r n a l  t o  the s i t e  t h a t  a f f e c t  t h e  implementabi l i ty  o f  
remedial technologies  include the a v a i l a b i l i t y  and a c c e p t a b i l i t y  of o f f - s i t e  
d i s p o s a l  s i t e s  and the equipment a v a i l a b l e  f o r  cons t ruc t ion .  

C e r t a i n  remedial a c t i v i t i e s  may r e q u i r e  zoning c l ea rances  and l o c a l  
permits i n  a d d i t i o n  t o  compliance with app l i cab le  S t a t e  and Federal  regula- 
t i o n s .  Chapter 4 d i s c u s s e s  some of these s t a t u t e s  i n  more d e t a i l .  'In 
a d d i t i o n ,  the pub l i c  a c c e p t a b i l i t y  of the a l t e r n a t i v e  can be of fundamental 
importance i n  determining the implementabili ty of the ac t ion .  
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3 . 3 . 2  Time 

The time element of remedial  e f f o r t s  is  an important  a spec t  of s i t e  
remedial  p lanning .  Emphasis should be on qu ick ly  e l i m i n a t i n g  exposure t o  
hazardous subs tances .  Two measures of t ime t h a t  should be addressed  a r e  the  
time i t  t akes  t o  implement a remedy and t h e  time i t  t akes  t o  r e a l i z e  bene- 
f i c i a l  e f f e c t s .  The importance of t h i n g  depend.s on t h e  n a t u r e  of t h e  
hazard ;  speed is most important  a t  s i tes  p resen t ing  inmedia te ,  r a t h e r  t han  
long-term, hazards .  

3 . 3 . 2 . 1  Time t o  Implement 

Implementation t i m e  i nc ludes  t h e  t i m e  i t  t akes  f o r  s p e c i a l  s t u d i e s ,  
des ign ,  c o n s t r u c t i o n ,  and any o t h e r  t e c h n i c a l  s t e p s  t h a t  may be r equ i r ed  f o r  
implementation. 
weather c o n d i t i o n s ,  u n a n t i c i p a t e d  s i t e  c o n d i t i o n s ,  and necessary  s a f e t y  
p recau t ions .  The use r  should e v a l u a t e  a l t e r n a t i v e s  i n  terms of the  most 
l i k e l y  c o n s t r u c t i o n  schedule ,  based on exper ience  a t  . s i m i l a r  s i t e s  o r  on 
a s t anda rd  engineer ing  procedure l i k e  c r i t i c a l  path a n a l y s i s .  

Implementation time e s t i m a t e s  should take account of  

3 . 3 . 2 . 2  Time t o  Achieve B e n e f i c i a l  Resu l t s  

Some remedial  a l t e r n a t i v e s  achieve  in s t an taneous  r e s u l t s  ( e . g . ,  s u r f a c e  
c leanup o r  t h e  p rov i s ion  of  a l t e r n a t i v e  water s u p p l i e s ) .  Of ten ,  though, 
cons ide rab le  t i m e  i s  r equ i r ed  from t h e  beginning of c o n s t r u c t i o n  u n t i l  t he  
d e s i r e d  r e s u l t s  are achieved.  During t h i s  p e r i o d ,  a n c i l l a r y  measures ,  such 
a s  the  temporary p rov i s ion  of a l t e r n a t i v e  po tab le  water  s u p p l i e s  o r  tem- 
porary r e l o c a t i o n ,  a r e  conmonly taken t o  m i t i g a t e  the  t h r e a t .  The u s e r  
should eva lua te  each a l t e r n a t i v e  i n  terms of t h e  t i m e  i t  t akes  t o  see bene- 
f i c i a l  r e s u l t s  i n  t h e  environment ,  e x c l u s i v e  of measures t h a t  provide t e m -  
porary  p r o t e c t i o n .  Bene f i c i a l  r e s u l t s  should be de f ined  a s  the  r educ t ion  i n  
l e v e l s  of contaminat ion necessary  t o  a t t a i n  o r  exceed r e l e v a n t  o r  a p p l i c a b l e  
s t a n d a r d s .  RCRA s t a n d a r d s  fo r  c o r r e c t i v e  a c t i o n  r e q u i r e  meeting background 
McLs o r  ACLs w i t h i n  a reasonable  per iod of t i m e .  While no s p e c i f i c  l e n g t h  
of  time has  been s p e c i f i e d ,  t he  U.S. EPA Of f i ce  of So l id  Waste c o n s i d e r s  
s eve ra l  yea r s  t o  be r easonab le ,  depending on s p e c i f i c  s i t e  c o n d i t i o n s .  
Where no a p p l i c a b l e  or r e l evan t  s t anda rds  a r e  a v a i l a b l e ,  t he  u s e r  should 
consu l t  headquar te rs  on a case-by-case b a s i s  €or  f u r t h e r  gu idance ;  f i n a l  
guidance is under development f o r  such s i t u a t i o n s .  

3.4 SAFETI 

Each remedial  a l t e r n a t i v e  should be eva lua ted  with regard  t o  s a f e t y .  
This eva lua t ion  should inc lude  shor t - te rm and Long-term t h r e a t s  t o  t h e  
s a f e t y  of nearby communities and environments a s  w e l l  a s  those  t o  workers 
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dur ing  implementation. Major r i s k s  t o  consider  a r e  f i r e ,  explosion,  and 
exposure t o  hazardous substances r e s u l t i n g  due t o  both on-si te  and o f f - s i t e  
a c t i v i t i e s  du r ing  remedial a c t i o n  implementation. 

. .  The j o i n t  gu ide l ines  of the EPA, the  Occupational Sa fe ty  and Health 
Adminis t ra t ion (OSHA), and the National I n s t i t u t e  f o r  Occupational Sa fe ty  
and Heal th  (NIOSH) , o r  the  Corps of Engineers guidance, prepared t o  ensure 
the h e a l t h  and s a f e t y  o f  workers a t  uncontrol led hazardous waste s i t e s ,  may 
be used t o  determine the  r i s k  t o  worker h e a l t h  and s a f e t y  during hplementa-  
t ion .  A l t e r n a t i v e s  should be designed t o  minimize r i s k  du r ing  c o n s t r u c t i o n  
and should be evaluated i n  terms of such s a f e t y .  

3.5 SUMMARY OF TECHNICAL FEASIBILITY ANALYSIS 

Table 3-1 w i l l  h e l p  the  use r  eva lua te  a l t e r n a t i v e s  based on 
performance, r e l i a b i l i t y ,  implementabi l i ty ,  and s a f e t y .  The user  should 
assess s i t e  cond i t ions  t h a t  a f f e c t  c o n s t r u c t a b i l i t y  and s e t  design andfor  
s i t i n g  c r i t e r i a  f o r  success fu l  cons t ruc t ion .  

I 

The use r  should e x p l i c i t l y  eva lua te  the t e c h n i c a l  c h a r a c t e r i s t i c s  of 
the canponents of the a l t e r n a t i v e  as  w e l l  as  those of the e n t i r e  a l t e r n a -  
t i v e ;  measures t h a t  aggregate many f a c t o r s  cannot ,be used e f f e c t i v e l y  i n  
d i s t i n g u i s h i n g  between a l t e r n a t i v e s  with similar gene ra l  c h a r a c t e r i s t i c s .  

I n  Table 3-1, a l t e r n a t i v + s  are l i s t e d  i n  the l e f t  column. Each a l t e r -  
n a t i v e  is descr ibed i n  terms of i t s  component technologies ,  i nd ica t ed  f o r  
example by "A-l" ,  "A-2", and so on,  of a l t e r n a t i v e  "A." For example, 
a l t e r n a t i v e  "A" may c o n s i s t  of s i t e  capping, d i v e r s i o n  d i t c h e s ,  a s l u r r y  
w a l l ,  ground-water pumping, and t reatment  of the e f f l u e n t .  The use r  should 
desc r ibe  the abso lu te  degree t o  which each a l t e r n a t i v e  or  technology meets 
each c r i t e r i o n .  In a d d i t i o n ,  the use r  may a l s o  desc r ibe  t h e  a l t e r n a t i v e s  
and technologies  i n  order  of t h e i r  r e l a t i v e  d e s i r a b i l i t y  with r e spec t  t o  
each c r i t e r i o n .  The u s e r  should provide a c o n s i s t e n t  d e s c r i p t i o n  of any 
ou t s t and ing  f e a t u r e s  t h a t  render the  technology p a r t i c u l a r l y  d e s i r a b l e  o r  
any l i m i t a t i o n s  t h a t  may hinder  i t s  use f o r  remedial a c t i o n  at  t h e  s i te .  
Where poss ib l e ,  q u a n t i t a t i v e  d e s c r i p t i o n s  should be provided so t h a t  
abso lu t e  incremental  d i f f e r e n c e s  i n  the a l t e r n a t i v e s  can be discerned.  
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TABLE 3-1. S U W Y  OF TEWIICAL FEASIBILITY EVALUATION 

Cr 1 tor Ion R d l o l  Alternetlvo 

Per formonce Re1 lab1 1 I t v  

RornsdIal 
Alternotlvar 

IJsetul L11. Operstlon and Porr I blo 
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TABLE 3-1. (continued) 
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0 
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TABLL: 3-1. (continued) 
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CHAPTER 4 

EVALUATE INSTITUTIONAL REQUIREMENTS 

. _ -  
; . . 

. .  .. 
. .  . .  

This chapter descr ibes  cu r ren t  EPA po l i cy  on the use of app l i cab le  and 
relevant  standards and other  c r i t e r i a  , guidance, and adv i so r i e s  a t  Superfund 
remedi 1 s i t e s .  The user should be aware t h a t  t h i s  policy i s  sub jec t  t o  
change and fu r the r  i n t e r p r e t a t i o n  w i t h  regard to  s p e c i f i c  s tandards,  and 
should consult  supplemental pol icy and program guidance documents t h a t  w i l l  
be issued as t h i s  policy is developed. I f  any quest ions about s p e c i f i c  
app l i ca t ions  of t h i s  policy a r i se ,  the use r  should consul t  EPA headquarters .  

This chapter a l so  d i scusses  o the r  i n s t i t u t i o n a l  issues  in analyzing 

B 

remedial a1 t e r n a t i v e s ,  such as coordinat ion with o the r  Federal agencies and 
community r e l a t i o n s .  

4 . 1  OVERVIEW OF INSTITUTIONAL REQUTREMENTS 

It is EPA policy t h a t ,  in  s e l e c t i n g  remedial a c t i o n s ,  primary consider- 
a t i o n  be given to  remedies t h a t  a t t a i n  app l i cab le  or  re levant  Federal envi- 
ronmental and public hea l th  standards.  S t a t e  and l o c a l  standards should be 
considered; however, S t a t e  s tandards t h a t  a r e  more s t r i n g e n t  than Federal 
standards may form t h e  bas i s  fo r  a remedy only i f  the r e s u l t  is cons i s t en t  
with t h e  cos t - e f f ec t ive  remedy based on Federal s tandards.  (The S t a t e  w i l l  
g ene ra l ly  be required to  pay fo r  t h e  add i t iona l  cost  where more r e s t r i c t i v e  
S t a t e  standards a r e  used.) EPA does not r equ i r e  tha t  environmental permits 
be obtained for Fund-financed o r  enforcement ac t ions  taken a t  a s i t e  
pursuant t o  sec t ions  104 or  106 of CERCLA. However, S t a t e s  and p r i v a t e  

' p a r t i e s  are  not precluded from obtaining p e r m i t s .  In c o n t r a s t ,  a l l  o f f - s i t e  
removal, t reatment ,  s to rage ,  o r  d i sposa l  ac t ions  must be in compliance with 
other  environmental laws, including p e r m i t  requirements. 

The user should evaluate  the e f f e c t s  of Federal ,  S t a t e ,  and l o c a l  
standards and other  i n s t i t u t i o n a l  considerat ions on t h e  design, ope ra t ion ,  
and timing of each a l t e r n a t i v e .  In gene ra l ,  i t  is expected t h a t  reguLatory 
programs under the Resource Conservation and Recovery A c t  (RCRA), the Safe 

'This chapter r e f l e c t s  a policy on the  a p p l i c a b i l i t y  of o the r  environmental 
programs to act ions under CERCLA. This policy i s  subject  to t h e  f i n a l  
rulemaking of the proposed amendments t o  the NCP, and t h i s  chapter is 
therefore  presented as interim guidance. 
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Drinking Water Act (SDWA), and the Federal  Water P o l l u t i o n  Control Act 
(Clean Water A c t  or  CWA), w i l l  have the broadest  a p p l i c a t i o n s  t o  remedial 
a c t i o n  a l t e r n a t i v e s .  

Resu l t s  of  t h e  i n s t i t u t i o n a l  a n a l y s i s  of each remedial a l t e r n a t i v e  a r e  
t o  be presented,  i n  t a b u l a r  or n a r r a t i v e  form, i n  the f e a s i b i l i t y  study as 
p a r t  of t h e  noncost c r i t e r i a  a n a l y s i s  of the remedial a c t i o n  a l t e r n a t i v e s  
( s e e  chap te r  9 ) .  
s t a n d a r d s ,  interagency coordinat ion needs,  and o t h e r  i n s t i t u t i o n a l  i s s u e s  
should be i d e n t i f i e d .  

A l l  app l i cab le  or  r e l evan t  publ ic  h e a l t h  and environmental 

This  chap te r  is  not intended t o  se rve  i n  l i e u  of r egu la t ions  and 
p o l i c i e s  implementing p a r t i c u l a r  s t a t u t o r y  requirements.  The u s e r  should ' 

consu l t  t h e  appropr i a t e  r egu la t ions  and p o l i c i e s  t o  determine these  require-  
ments. 

* 

EPA po l i cy  on the use of  environmental and publ ic  h e a l t h  s tandards a t  
Superfund s i t e s  i s  under development. The d r a f t  po l i cy  discussed i n  t h i s  
chap te r  i s  o u t l i n e d  i n  the EPA po l i cy  memorandum "CERCLA Compliance with the  
Requirements of O t h e r  Environmental S t a tu t e s"  (Appendix C). The key re- 
quirements of t h i s  po l i cy  have been incorporated i n  the  proposed r e v i s i o n s  
t o  the National O i l  and Hazardous Substances Contingency' Plan (NCP). 

' It is EPA pol icy t o  comply w i t h  " app l i cab le  o r  re levant"  environmental 
and pub l i c  h e a l t h  s tandards i n  CERCLA remedial  a c t i o n s  unless  one of f i v e  
s p e c i f i c  circumstances descr ibed i n  s e c t i o n  4.2.1 exis ts ,  and t o  document 
a l l  analyses  of t hese  circumstances.  Other r e g u l a t i o n s ,  a d v i s o r i e s ,  and 
guidance may be considered i n  developing CERCLA remedies. Relevant po r t ions  
may be used; i f  they are not used, the reasons f o r  not using them must be 
s t a t e d  * i n  the dec i s ion  documents. The memorandum d e f i n e s  "appl icable"  and 
"relevant"  and includes a prel iminary l i s t  of requirements t h a t  would be 
considered app l i cab le  or relevant ' ,  and a l i s t  of o t h e r  requirements,  
a d v i s o r i e s ,  and guidance t h a t  should be considered.  The f i n a l  s e c t i o n  of 
t h i s  chap te r  sumnarizes, i n  t a b l e  form, the requirements i d e n t i f i e d  to' d a t e .  

Permits a r e  not required f o r  on-si te  Fund-financed or  enforcement 
a c t i o n s  taken under CERCLA. They a r e  required fo r  o f f - s i t e  d i s p o s a l  a c t i o n s  
( t h o s e  involving removal and t r ea tmen t ,  d i s p o s a l ,  o r  d e s t r u c t i o n  of wastes 
i n  o f f - s i t e  f a c i l i t i e s ) .  Of f - s i t e  a c t i o n s  and t h e i r  permi t  requirements 
i nc lude ,  but a r e  not l imi t ed  t o ,  t h e  following: 

a I n j e c t  ion i n t o  an underground format ion r e q u i r e s  an Underground 
I n j e c t i o n  Control p e r m i t .  

0 Transpor t a t ion  of hazardous waste t o  an o f f - s i t e  t reatment ,  s t o r a g e ,  l 

I I or d i s p o s a l  f a c i l i t y  (TSDF) r equ i r e s  RCRA TSDF pe rmi t s .  
+ '  
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e Discharge of  p o l l u t a n t s  o r  contaminants  from a poin t  source  i n t o  
U.S. wate r s  r e q u i r e s  a Nat iona l  P o l l u t a n t  Discharge E l imina t ion  
System (NPDES) permit pursuant  t o  CWA s e c t i o n  402.  

0 Disposa l ,  t r e a t m e n t ,  o r  d e s t r u c t i o n  o f  hazardous waste a t  s ea  
r e q u i r e s  permits  under t h e  Marine P r o t e c t i o n  Research and 
Sanc tua r i e s  Act (MPRSA) . 

0 Discharge of p o l l u t a n t  contaminants  i n t o  a p u b l i c l y  owned t rea tment  
works (€OTW)  may r e q u i r e  p e r m i t s  i s sued  by t h e  l o c a l  POTW. 

Emissions o f  p o l l u t a n t s  t o  the  a i r  may r e q u i r e  Clean A i r  Act (CAA) 
pe rmi t s ,  depending on t h e  subs tance  e m i t t e d ,  i t s  q u a n t i t y ,  and t h e  
c l a s s i f i c a t i o n  o f  t he  area. 

0 

\ 

The r e spons ib l e  p a r t y  o r  S t a t e  must o b t a i n  the  a p p r o p r i a t e  permits or a s s u r e  
t h a t  they a r e  ob ta ined ;  S t a t e  r e s p o n s i b i l i t i e s  w i l l  be s p e c i f i e d  in  t h e  con- '  
t r a c t  o r  coope ra t ive  agreement.  

A s  expla ined  i n  c h a p t e r  2 ,  t h e  f e a s i b i l i t y  s t u d y  must examine and 
p resen t  t o  t h e  decis ionmaker  a t  l e a s t  one a l t e r n a t i v e  i n  each o f  t h e  
fol lowing c a t e g o r i e s ,  i f  f e a s i b l e :  

0 A l t e r n a t i v e s  f o r  t rea tment  or d i s p o s a l  a t  an o f f - s i t e  f a c i l i t y  
approved by EPA ( i n c l u d i n g  RCRA, TSCt, MPRSA, CWA, CAA, and SDWA 
approved f a c i l i t i e s ) ,  a s  a p p r o p r i a t e  ( f o r  c o s t - e f f e c t i v e n e s s  , 

t rea tment  o r  d i s p o s a l  a1 t e r n a t i v e )  ; 
. comparison phrposes ,  t h i s  a l t e r n a t i v e  must be compared t o  an on - s i t e  

, o  A l t e r n a t i v e s  which a t t a i n  a p p l i c a b l e  and r e l e v a n t  Federa l  pub l i c  
h e a l t h  o r  environmental  s t a n d a r d s ;  

0 As a p p r o p r i a t e ,  a l t e r n a t i v e s  which exceed a p p l i c a b l e  or r e l e v a n t  
publ ic  h e a l t h  o r  environmental  s t anda rds ;  

0 A l t e r n a t i v e s  which do not  a t t a i n  a p p l i c a b l e  o r  r e l e v a n t  p u b l i c  
h e a l t h  o r  environmental  s t anda rds  but  w i l l  reduce the l i k e l i h o o d  of  
present  o r  f u t u r e  t h r e a t  from the  hazardous subs t ances .  This  must .  
inc lude  an a l t e r n a t i v e  which c l o s e l y  approaches t h e  l e v e l  of  protec-  
t i o n  provided by the  a p p l i c a b l e  or r e l e v a n t  s t anda rds  and meets 

'These a l t e r n a t i v e s  must be c o n s i s t e n t  with EPA'S p o l i c y  "Procedures  fo r  
Planning and Implementing Off -Si te  Response Actions ." In sme c a s e s ,  
o f f - s i t e  d i s p o s a l  o r  t rea tment  may not  be f e a s i b l e  and t h i s  a l t e r n a t i v e  
may be e l imina ted  dur ing  i n i t i a l  sc reening  o f  a l t e r n a t i v e s .  The d e c i s i o n  
documents should r e f l e c t  t h i s  s c reen ing  (see Appendix B) . 
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CERCLA's  o b j e c t i v e s  of adequately p ro tec t ing  publ ic  h e a l t h ,  we l f a re ,  
and environment. 

a A no a c t i o n  a l t e r n a t i v e .  

In  sane cases  these  a l t e r n a t i v e s  may overlap.  

4.2.1 S e l e c t i o n  of Remedy 

The decisionmaker w i l l  consider  a l l  of the a l t e r n a t i v e s  arrayed i n  the  
f e a s i b i l i t y  study and w i l l  g ive  primary cons ide ra t ion  t o  remedies t h a t  
a t t a i n  o r  exceed app l i cab le  o r  r e l e v a n t  Federal  pub l i c  h e a l t h  and environ- 
mental s tandards.  The decisionmaker may s e l e c t  an on-si te  a l t e r n a t i v e  t h a t  
does not a t t a i n  app l i cab le  o r  r e l evan t  s t anda rds  i n  one o r  more of t he  
circumstances discussed below. A cons ide ra t ion  i n  making t h i s  determinat ion 
i s  t h e  e x t e n t  t o  which the  s tandard was intended t o  apply t o  the  s p e c i f i c  
cond i t ions  at  t he  s i t e .  For example, the RCRA program w a s  not interided t o  
r e g u l a t e  a s i t e  c o n s i s t i n g  of 210 m i l e s  of roadside contaminated by indis-  
criminant d i s p o s a l  of  PCB wastes ,  o r  one c o n s i s t i n g  of a r i v e r  bed contam- 
inated with hazardous substances.  I f  t he  recommended a l t e r n a t i v e  involves  
an EPA s t anda rd ,  guidance, or  advisory beyond the d i r e c t  requirements o f  
CERCLA, t he  decisionmaker w i l l  ensure coordinat ion with a l l  a f f e c t e d  EPA 
programs. 

. ,  The following s p e c i f i c  circumstances a r e  those i n  .which the  
decisionmaker may s e l e c t  an on-s i t e  a l t e r n a t i v e  t h a t  does not comply f u l l y  
with app l i cab le  o r  r e l evan t  s t anda rds :  

1. The se l ec t ed  a l t e r n a t i v e  is  not the f i n a l  remedy and w i l l  become 
p a r t  of a more comprehensive remedy; 

2. A l l  of t h e  a l t e r n a t i v e s  which m e e t  app l i cab le  o r  r e l evan t  s t anda rds  
f a l l  i n t o  one o r  more of the following c a t e g o r i e s :  

( i )  Fund-balancing - f o r  Fund-financed a c t i o n s  only; e x e r c i s e  
the Fund-balancing provis ions of CERCLA s e c t i o n  104(c)(4)  ; ' 

( i i )  Technical i m p r a c t i c a b i l i t y  - i t  is t e c h n i c a l l y  impract icable  
from an engineer ing perspect ive t o  achieve the s tandard a t  
t h e  s p e c i f i c  s i t e  i n  quest ion;  

( i i i )  Unacceptable environmental impacts - A l l  a l t e r n a t i v e s  t h a t  
a t t a i n  o r  exceed s tandards would cause unacceptable damage 
t o  the environment; o r ,  

3. Where the  remedy i s  t o  be c a r r i e d  out pursuant t o  CERCLA s e c t i o n  
106; the Hazardous Response Trust  Fund is unava i l ab le ,  o r  would not 
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Where one of these s i t u a t i o n s  is  p re sen t ,  the decisionmaker may s e l e c t  
an a l t e r n a t i v e  which does not a t t a i n  o r  exceed app l i cab le  or  r e l evan t  publ ic  
heal th  or environmental s tandards.  The b a s i s  fo r  not meeting the s tandard 
must be f u l l y  documented and explained i n  the appropriate  dec i s ion  docu- 
ments. 

The Agency a n t i c i p a t e s  t h a t  most CERCLA remedial ac t ions  w i l l  a t t a i n  or 
exceed appl icable  or re levant  public hea l th  or environmental s tandards.  
However, where t h e  s p e c i f i c  circumstances discussed above preclude the  
se l ec t ion  of a remedy t h a t  a t t a i n s  s tandards,  the decisionmaker w i l l  s e l e c t  
the a l t e r n a t i v e  tha t  most c l o s e l y  approaches the l e v e l  of p ro tec t ion  pro- 
vided by the appl icable  o r  re levant  s tandard,  consider ing the reasons f o r  
not meeting t h a t  standard.  

EPA a l s o  W i l l  use public h e a l t h  and environmental c r i t e r i a  i n  
developing appropriate  remedial a1 t e rna t ives  . I f  the decisionmaker de t e r -  
mines t h a t  such c r i t e r i a  are  r e l evan t ,  but a r e  not used i n  the se l ec t ed  
remedial a l t e r n a t i v e ,  the dec i s ion  docments  w i l l  i nd ica t e  the bas i s  f o r  not 
using t h e  c r i t e r i a .  
able ,  t h e  user should consult  headquarters on a case-by-case b a s i s  f o r  
guidance. 
l e a s t  one opt ion corresponding to  a 10 r i s k  le e l .  In add i t ion ,  reason- 
able  a l t e r n a t i v e s  corresponding to  a 
developed. 

Where no relevant  o r  appl icable  s tandards a r e  avail- 

In general ,  headquarters wil.& i n s t r u c t  the user  t o  develop a t  

t o  lo-’ r i s k  l e v e l  should a l s o  be 

For Fund-financed a c t i o n s ,  where S t a t e  standards a r e  p a r t  of t h e  cost-  
e f f e c t i v e  remedy, t h e  Fund w i l l  pay t o  a t t a i n  those s tandards.  Where the 
cos t - e f f ec t ive  remedy does not include those State  s tandards,  the S t a t e  may 
pay the d i f f e rence  to a t t a i n  them. 

There may be s i t u a t i o n s  i n  which t h e  decisionmaker may s e l e c t  a remedy 
tha t  exceeds a standard,  r a t h e r  than simply a t t a i n i n g  i t ,  i f  under the  
circumstances it is appropriate  t o  s e l e c t  a more p ro tec t ive  l e v e l .  For 
example, a land d i sposa l  a l t e r n a t i v e  may have a lower present worth than a 
treatment a1 t e r n a t i v e ,  however, the treatment a1 t e r n a t i v e  may more ef fec- 
t i v e l y  protect  public heal th  and t h e  environment. This s e l e c t i o n  process 
must be determined on a s i t e - spec i f i c  bas i s .  

S t a t e  environmental s tandards,  guidance, or  adv i so r i e s  should a l s o  be 
addressed. S t a t e s  have an important r o l e  i n  developing remedial a l t e rna -  
t i v e s .  I f  a S t a t e  d e s i r e s  the s e l e c t i o n  of a remedial act ion t h a t  would 
incorporate  S t a t e  standards more s t r ingen t  than Federal s tandards,  the 
decisionmaker may s e l e c t  fha t  remedy. 
pay any add i t iona l  c o s t s .  

Generally,  the S t a t e  is expected t o  
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Changes w i l l  a l s o  be made i n  the Superfund community r e l a t i o n s  program 
as p a r t  of t h i s  po l i cy  t o  ensure publ ic  involvement equ iva len t  t o  t h a t  i n  
o t h e r  pe rmi t t i ng  programs. 
below. 

These mod i f i ca t ions  a r e  discussed i n  s e c t i o n  4 .6  

The CERCLA enforcement program w i l l  a l s o  enhance publ ic  p a r t i c i p a t i o n ,  
i n  the cases  of both consent decrees  and a d m i n i s t r a t i v e  o r d e r s ,  t o  substan- 
t i a l  equivalence with thac i n  Fund-financed a c t i o n s .  Furthermore, consent 
decrees  and admin i s t r a t ive  o r d e r s  w i l l  i nco rpora t e  recordkeeping and moni- 
t o r i n g  requirements s i m i l a r  t o  those  mandated by o t h e r  environmental pro- 
grams. 

This po l i cy  a p p l i e s  only t o  response a c t i o n s  taken pursuant t o  the  
Fund-financed o r  enforcement p rov i s ions  of CERCLA. 

. 
, 

4.3 EPA GROUND-WATER PROTECTION STRATEGY 

EPA has developed the Ground-Water P ro tec t ion  S t r a t e g y  (GWPS) t o  h e l p  
S t a t e  and Federal  agencies cope with ground-water problems and t o  improve 
the coherence and. consis tency of EPA programs dea l ing  with ground water. 
The GWPS i s  not considered a t  t h i s  t i m e  t o  f a l l  i n  t he  category of r e l evan t  
or a p p l i c a b l e  s t anda rds ,  but  i t  should be considered when deciding on reme- 
d i a l  a l t e r n a t i v e s .  The Agency is planning t o  inco rpora t e  provis ions of t he  
Ground-Water P ro tec t ion  S t r a t egy  i n t o  f u t u r e  r egu la to ry  amendments. A t  t h a t  
t i m e ,  those provis ions may become r e l e v a n t  or app l i cab le .  

The GWPS has four elements,  keyed t o  s p e c i f i c  o b j e c t i v e s :  

1. Strengthening S t a t e  ground-water programs: Funds w i l l  be set  a s i d e  
t o  support S t a t e  ground-water program development and provide 
t e c h n i c a l  a s s i s t a n c e  t o  the S t a t e s .  Funds w i l l  be provided t o  the  
S t a t e s ,  through e x i s t i n g  g ran t  programs, t o  support  t he  development 
of o v e r a l l  S t a t e  a c t i o n  plans o r  s t r a t e g i e s ;  i d e n t i f y  and remove 
l e g a l  and i n s t i t u t i o n a l  impediments t o  comprehensive S t a t e  manage- 
ment ; develop general  and source-specif ic  ground-water programs; 
and c r e a t e  a d a t a  system t o  inc rease  the a c c e s s i b i l i t y  and q u a l i t y  
of  information. EPA w i l l  continue t o  support  a s t rong r e sea rch  
program t o  a s s i s t  both Federal  and S t a t e  p r o t e c t i o n  e f f o r t s .  

3Not app l i cab le  t o  enforcement a c t i o n s .  

i 
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2 .  Trea t ing  unaddressed ground-water problems: EPA w i l l  i d e n t i f y ,  
e v a l u a t e ,  and develop means of  coping wi th  unaddressed ground-water 
problems inc lud ing  l eak ing  underground s t o r a g e  tanks  and non- 
hazardous. su r f ace  impoundments and l a n d f i l l s .  The Agency w i l l  
increase e f f o r t s  t o  p r o t e c t  ground water  from contaminat ion  by 
nitrates o r  p e s t i c i d e s .  EPA w i l l  a l s o  prepare  a ground-water 
moni tor ing  s t r a t e g y  t o  f a c i l i t a t e  the  e v a l u a t i o n  of ground-water 
contaminat ion from a l l  sou rces .  

3 .  Crea t ing  a po l i cy  framework f o r  EPA programs: 
l i n e s  f o r  cons i s t ency  i n  ground-water p r o t e c t i o n  programs. These 
g u i d e l i n e s  W i l l  p r o t e c t  ground water f o r  t h e  h ighes t  p re sen t  o r  
p o t e n t i a l  b e n e f i c i a l  use.  The g u i d e l i n e s  w i l l  use e x i s t i n g  s t a t u t e s  
t o  d e f i n e  an a p p r o p r i a t e  p r o t e c t i o n  s t r a t e g y  f o r  t h r e e  c l a s s e s  of  
ground water :  

EPA w i l l  adopt guide- 

e Class  1, Spec ia l  Ground Waters, inc ludes  those  h igh ly  v u l n e r a b l e  
t o  contaminat ion and e i t h e r  i r r e p l a c e a b l e  o r  e c o l o g i c a l l y  v i t a l  
sou rces  of  d r ink ing  water .  

e Class  2 ,  Current  and P o t e n t i a l  Sources  of Drinking Water and 
Waters Having Other B e n e f i c i a l  Uses, inc ludes  a l l  o t h e r  ground 
waters c u r r e n t l y  used o r  p o t e n t i a l l y  a v a i l a b l e  f o r  d r ink ing  
water or o t h e r  b e n e f i c i a l  u ses .  

e Class  3 ,  Ground Water Not a P o t e n t i a l  Source of Drinking Water 
and of Limited B e n e f i c i a l  Use, inc ludes  s a l i n e  o r  ocherwise 
contaminated ground waters  'beyond reasonable  use f o r  dri,nking. 
water o r  o t h e r  b e n e f i c i a l  purposes.  Ground water  i n  C las s  3 
must not be connected t o  C las s  1 or 2 ground water o r  t o  s u r f a c e  
water i n  a way t h a t  would a l low contaminants  t o  mig ra t e  t o  t h e s e  
waters, wi th  p o t e n t i a l  adverse  e f f e c t s  on human h e a l t h  or t h e  
environmenc . 

The g u i d e l i n e s  w i l l  be imptemented by t h e  development of s p e c i f i c  
requirements  i n  each major program a r e a .  The r e s u l t i n g  s t a n d a r d s  
w i l l  be gene ra l  and performance-oriented to  a l low f l e x i b i l i t y  f o r  
S t a t e s  i n  implementing EPA-delegated programs. 

4. Strengthening  EPA's  i n t e r n a l  ground-water o rgan iza t ion :  The O f f i c e  
o f  Ground-Water P r o t e c t i o n  has been e s t a b l i s h e d  in  the  Of f i ce  o f  
Water to  coord ina te  ground-water a c t i v i t i e s  and t o  i d e n t i f y  and 
develop ground-water p o l i c i e s  and g u i d e l i n e s .  

Regional r e s p o n s i b i l i t y  €or ground-water coord ina t ion  r e s i d e s  in  t h e  Water 
D iv i s ions .  Funct ions  of t h e  r eg iona l  programs inc lude  oversee ing  ground- 
water po l i cy  development,  providing t e c h n i c a l  and i n s t i t u t i o n a l  suppor t  t o  
S t a t e s ,  and coord ina t ing  r eg iona l  ground-water program p lans ,  s t a t e  work 
programs, s i t e  assessments ,  and enforcement .  
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The GWPS will a f f e c t  CERCLA remedial a c t i o n s  mainly through the ground- 
water p r o t e c t i o n  g u i d e l i n e s  and c l a s s i f i c a t i o n  system. The c l a s s i f i c a t i o n  
of a f f e c t e d  ground waters will not change the hazard ranking score of a 
s i t e ;  however, s i t e s  where ground water t h a t  is contaminated o r  threatened 
with contamination is a cu r ren t  source of dr inking water do score higher  
than those where ground water is not a c u r r e n t  source.  Ground-water c l a s -  
s i f i c a t i o n s  should be used t o  e s t a b l i s h  p r i o r i t i e s  f o r  i n i t i a t i n g  remedial 
i n v e s t i g a t i o n s .  Also, the degree of cleanup or  p ro tec t ion  o f  groundwater 
r e sources  t o  be achieved a t  CERCLA s i t e s  w i l l  g e n e r a l l y  be keyed t o  the 
c l a s s i f i c a t i o n  of the a f f e c t e d  o r  p o t e n t i a l l y  a f f e c t e d  ground wa te r s .  
Therefore ,  the &valuation and s e l e c t i o n  of remedial a l t e r n a t i v e s  w i l l  have 
t o  take account of the ground-water c l a s s i f i c a t i o n .  

Remedial ac t ions  at  s i tes  t h a t  o v e r l i e  Class 1 ground waters (Spec ia l  
Ground Waters) w i l l  be given high p r i o r i t y .  Cleanups w i l l  be t o  d r ink ing  
water s t anda rds  o r  l e v e l s  t h a t  p r o t e c t  human h e a l t h .  Cleanup beyond the 
s i t e  boundaries may a l s o  be necessary.  S t a t u t o r y  f a c t o r s  ( e . g . ,  Fund- 
balancing)  and the  need t o  achieve rapid p r i v a t e  pa r ty  response may r equ i r e  
occasional  acceptance of lower l e v e l s  of cleanup. 

A t  s i tes  t h a t  overlie Class 2 ground waters, the goal of CERCLA 
cleanups w i l l  be dr inking water q u a l i t y  o r  A l t e rna t ive  'Concentrat ion L i m i t s  
(ACLs) under RCRA upon a determinat ion t h a t  the ACL w i l l  not pose substan- 
t i a l  present  or  p o t e n t i a l  hazard t o  human h e a l t h  or  the environment. In  the  
absence of an ACL o r  a dr inking water s t anda rd ,  the goal of cleanup is the  
background l e v e l .  Modif icat ions a r e  more l i k e l y  f o r  p q t e n t i a l  d r ink ing  
water s u p p l i e s  than f o r  c u r r e n t  supp l i e s .  Consequently, a l t e r n a f i v e s  t o  
ground-water cleanup and r e s t o r a t i o n  may be appropr i a t e .  I n  such a case ,  . 
t he  plume of contamination may be monitored and managed t o  prevent o r  m i t i -  
g a t e  i t s  migrat ion i n t o  a c u r r e n t  source of dr inking water o r  t o  avoid wide- 
spread damage. In c e r t a i n  s i t u a t i o n s  involving c u r r e n t  sources of d r ink ing  
wa te r ,  such as when t echn ica l  f e a s i b i l i t y  i s  an i s s u e ,  the c o s t - e f f e c t i v e  
remedy may be t o  provide an a l t e r n a t i v e  dr inking water supply r a t h e r  than 
r e s t o r i n g  the contaminated a q u i f e r .  

For CERCLA s i t e s - t h a t  o v e r l i e  ground waters not considered p o t e n t i a l  
sources  of dr inking water and of l imi t ed  b e n e f i c i a l  use (C las s  3 ground 
w a t e r s ) ,  CERCLA remedial  a c t i o n s  will gene ra l ly  not involve ground-water 
cleanup. The p r i o r i t y  of these si tes f o r  remedial a c t i o n  w i l l  be l o w  in  the 
absence of o t h e r  hazards t o  human h e a l t h  and the environment (such as sur- 
face water contamination, f i re ,  o r  exp los ion ) .  

C r i t e r i a  f o r  ground-water c l a s s i f i c a t i o n  have not yet been developed i n  
d e t a i l .  However, the c l a s s i f i c a t i o n s  w i l l  be determined i n  conjunct ion with 
assessments of t he  ex ten t  .of contamination f o r  CERCLA cleanup a c t i o n s  on a 
s i t e - s p e c i f i c  b a s i s .  In  many cases ,  the geologic  and hydrologic information 
necessary t o  make t h i s  c l a s s i f i c a t i o n  w i l l  have been gathered a s  p a r t  of t he  
s i t e  i n v e s t i g a t i o n .  Information c o l l e c t e d  by o t h e r  Federal  and S t a t e  agen- 
c i e s  may be used f o r  c l a s s i f i c a t i o n .  Therefore ,  during preparat ion of the 
f e a s i b i l i t y  s tudy,  the c l a s s i f i c a t i o n  should be a v a i l a b l e  f o r  determining 
t h e  l e v e l  of. p r o t e c t i o n  t o  be achieved. 
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4 . 4  COMPLIANCE W I T H  THE NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) 

Remedial ac t ions  taken pursuant t o  sec t ions  104 and 106 of CERCLA a r e  
general ly  exempt from the NEPA requirement t o  prepare an Environmental 
Impact Statement (EIS) ,  based on numerous court  decis ions holding t h a t  the 
Agency c a r r i e s  out t h e  funct ional  equivalent  of a NEPA review i n  i t s  permit-  
t i ng  and regulatory a c t i v i t i e s .  
gated to  comply with formal E I S  procedures i f  two c r i t e r i a  a r e  m e t .  
f i r s t  is  t h a t  the authorizing s t a t u t e  ( i . e . ,  CERCLA) must provide substan- 
t i v e  and procedural standards to  ensure f u l l  and adequate considerat ion of  
environmental issues  and a l t e r n a t i v e s .  The second is tha t  the public must 
be afforded an opportunity to  p a r t i c i p a t e  in  evaluat ing environmental 
f a c t o r s  and a l t e r n a t i v e s  before  a f i n a l  dec i s ion  i s  made. 

Under t h i s  exemption, the EPA is not obl i -  
The 

Taking the following s t eps  w i l l  ensure tha t  Fund-financed remedial 
ac t ions  meet these c r i t e r i a  and achieve funct ional  equivalence with EIS 
requirements : 

1. The process f o r  determining t h e  extent  of t h e  remedy required by 
CERCLA sec t ion  105(3) and described i n  s e c t i o n  300.68 of the NCP 
must be  followed. To meet the f i r s t  c r i t e r i o n  of NEPA funct ional  
equivalency, t h i s  process includes the necessary and appropriate  
i nves t iga t ion  and ana lys i s  of environmental f ac to r s  as they 
s p e c i f i c a l l y  r e l a t e  t o  a Superfund s i t e ,  and a l t e r n a t i v e s  t h a t  a r e  
being considered to  co r rec t  the s i t u a t i o n .  

2. TO meet t h e  second c r i t e r i o n ,  a meaningful opportuni ty  fo r  public 
comment on environmental issues  must be provided before t h e  f i n a l  
s e l e c t i o n  of a remedial a l t e r n a t i v e .  To meet t h i s  requirement, EPA 
Regions must allow both the opportunity and adequate time. f o r  the 
public t o  review d r a f t  f e a s i b i l i t y  s t u d i e s .  This should be accom- 
p l i s h e d  as pa r t  of t h e  community r e l a t i o n s  program required a t  a l l  
Superfund response s i t e s .  

. . .  

4.5 COORDINATION WITH OTHER AGENCIES 

I " 

CERCLA, the NCP, and Executive Order 12316 de lega te  t h e  a u t h o r i t y  t o  
manage c e r t a i n  aspects of Superfund responses t o  seve ra l  Federal agencies.  
For example, the Federal Emergency Management Agency ( FEMA) is authorized t o  
manage r e loca t ions .  The Department of Health and Hman Services  (HHS) and 
t h e  U.S. Army Corps of Engineers a lso a re  o f t en  ca l l ed  on t o  a s s i s t  i n  
remedial ac t ions .  These agencies can con t r ibu te  useful  advice during t h e  
remedial i nves t iga t ion  and f e a s i b i l i t y  study and should be consul ted.  The 
United S t a t e s  Geological Survey (USGS) is not delegated any s p e c i f i c  CERCLA 
response a u t h o r i t y ,  but i t s  technical  knowledge of geological  character-  
i s t i c s  a t  s i t e s  can be valuable  i n  evaluat ing remedial a l t e r n a t i v e s .  I f  
coordination is required for any remedial a l t e r n a t i v e ,  the f e a s i b i l i t y  study 
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must i n d i c a t e  t h a t  the appropr i a t e  agency has  been o r  w i l l  be contacted and 
t h a t  the needed coordinat ion mechanism e i t h e r  is i n  place o r  can be devel-  
oped. 

4.5.1 Federal  Emergency Management Agency 

Permanent r e l o c a t i o n  of r e s idences ,  bus inesses ,  and comnunity 
f a c i l i t i e s  i s  included i n  the d e f i n i t i o n  of remedy under CERCLA s e c t i o n  
lOl(24).  
a c t i o n  i f  human h e a l t h  is i n  danger and i f ,  a lone o r  in .combinat ion With 
o t h e r  measures, i t  would be c o s t - e f f e c t i v e  and environmentally p re fe rab le  t o  
o t h e r  responses.  Temporary r e l o c a t i o n ,  including evacuation and temporary 
housing of threatened ind iv idua l s  not otherwise provided f o r ,  may a l s o  be 
undertaken as p a r t  of a remedial a c t i o n  ( e . g . ,  during cleanup a t  a CERCLA 
s i t e  t o  l i m i t  exposure o r  t h r e a t  of exposure t o  a s i g n i f i c a n t  environmental 
hazard) .  

Permanent r e l o c a t i o n  may be undertaken as p a r t  of a remedial 

EPA and FEMA e f f o r t s  must be coordinated when a remedial a c t i o n  
includes r e l o c a t i o n .  Executive Order 12316 d e l e g a t e s  t o  the Di rec to r  of  
FEMA t h e  a u t h o r i t y  t o  c a r r y  out  r e l o c a t i o n  under CERCLA. A memorandum of 
understanding between EPA and FEMA i s  being developed t o  d e f i n e  the  respon- 
s i b i l i t i e s  of t hese  agencies i n  such r e l o c a t i o n  a c t i o n s .  The memorandum, 
when approved by both agencies ,  w i l l  supplement t h i s  s e c t i o n  with more 
d e t a i l e d  guidance on t h e . r o l e s  of FEMA and EPA i n  r e l o c a t i o n  and procedures 
f o r  i n i t i a t i n g  r e l o c a t i o n  a c t i o n s .  

The required coordinat ion between the agencies may a f f e c t  implemen- 
t a t i o n  of  an a l t e r n a t i v e .  Also,  comnunity i n t e r e s t  i n  remedial a l t e r n a t i v e s  
t h a t  include r e l o c a t i o n  W i l l  be high.  For remedial a l t e r n a t i v e s  t h a t  
include r e l o c a t i o n ,  the f e a s i b i l i t y  s tudy must i n d i c a t e  tha t  FEMA has been 
o r  W i l l  be contacted and t h a t  the necessary coordinat ion mechanism e i t h e r  is 
e s t a b l i s h e d  o r  can be developed. During the f e a s i b i l i t y  s tudy the u s e r  
should eva lua te  the  e f f e c t  of r e l o c a t i o n  on implementation of the remedial 
a l t e r n a t i v e s .  

4.5.2 Health and Human .Services  

The Department of Health and Human Senr i ces ,  through the  Agency f o r  
Toxic Substances and Disease Reg i s t ry  (ATSDR) and the National I n s t i t u t e  f o r  
Occupational Sa fe ty  and Health (NIOSH), is  r e spons ib l e  f o r  monitoring the  
h e a l t h  of workers and c i t i z e n s  a t  o r  near Superfund s i tes  and f o r  ensuring 
adequate h e a l t h  ca re .  In t h i s  capac i ty ,  HHS can c o n t r i b u t e  t o  the  evalua- 
t i o n  of remedial a l t e r n a t i v e s .  For each a l t e r n a t i v e ,  NIOSH and ATSDR can 
provide advice on the procedures t h a t  would be required t o  conduct worker 
h e a l t h  and s a f e t y  programs and ensure the  h e a l t h  of the l o c a l  cohmunity. 
Furthermore,  HHS h e a l t h  and epidemiological s t u d i e s  may provide d a t a  use fu l  
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i n  assessing heal th  concerns.. 
is required,  he or she should contact  the regional  HHS r ep resen ta t ive  t o  
request NIOSH o r  ATSDR support .  

When the user determines t h a t  HHS expertise 

Amemorandm of understanding between EPA and HHS i s  being developed t o  
de f ine  the r e s p o n s i b i l i t i e s  of each agency in  responses pursuant t o  CERCLA. 
The memorandum, when approved by both agencies ,  w i l l  supplement t h i s  s e c t i o n  
with more d e t a i l e d  guidance on HHS involvement. 

. .  

4.5.3 U.S. Army Corps of Engineers 

. . .  , , 

. .  
. .  .. . . .  

The U.S. Army Corps of Engineers manages the technical  work during the 
remedial design and construct ion phases of Federal-lead remedial a c t i o n s .  
The Corps a l so  helps EPA review State-lead p ro jec t s  t o  detennine t h e i r  
s u i t a b i l i t y  fo r  bidding and construct ion.  

The Corps b e n e f i t s  from e a r l y  involvement i n  the remedial i n v e s t i g a t i o n  
and f e a s i b i l i t y  study by learning about s i t e  problems before a remedy is 
se l ec t ed .  The Corps a l s o  can con t r ibu te  valuable  technical  a s s i s t ance  from 
the e a r l i e s t  s tages .  For example, the Corps may r equ i r e  c e r t a i n  d a t a  about 
the s i t e  for  design and construct ion t h a t  may not be needed t o  evaluate  and 
reconmend remedial a l t e r n a t i v e s .  Col lect ing such d a t a  during the remedial 
i nves t iga t ion  is general ly  less c o s t l y  than going back t o  t h e  s i t e  a f t e r  t h e  
remedy, has been se l ec t ed .  

The Corps can a l so  provide useful  .advice about the technical  
f e a s i b i l i t y  of t h e  var ious remedial a l t e r n a t i v e s  , ensuring t h a t  the a1 t e r -  
na t ive  se l ec t ed  can be engineered and constructed.  EPA Vi11 not ass ign a 
remedial ac t ion  to  the Corps fo r  management i f  the Corps determines tha t  the 
ac t ion  is not reasonable t o  design, c o n s t r u c t ,  ope ra t e ,  and maintain.  In 
addi t ion,  the Corps can i n i t i a t e  the process of securing rights-of-way, thus 
reducing the delay between s e l e c t i o n  and implementation of an a l t e r n a t i v e .  

The Corps' expe r t i s e  may a l s o  be useful  i n  cases i n  which Corps- 
administered permits a r e  appl icable  ( e .g .  , when the remedial ac t ion  involves 
discharge of dredged or  f i l l  m a t e r i a l ) .  When the u s e r  determines tha t  Corps 
advice is needed , he should contact  the appropriate  D i s t r i c t  Engineer. 

The Corps may a l s o  be ca l l ed  upon t o  perform compliance monitoring of 
remedial construct ion a c t i v i t i e s  of responsible  par t ies  under enforcement. 

4.5.4 U . 3 .  Geological Survey 

The user may find it u s e f u l  t o  consult  with USGS d i s t r i c t  oEfices to  
gather  basic  technical  information about a s i t e .  It is gene ra l ly  not 
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a pp ropr i a t e  t o  c o n t r a c t  with USGS t o  perform the f e a s i b i l i t y  study i n  a 
Federal-lead remedial a c t i o n .  I n s t e a d ,  the USGS may be consul ted as  a 
formal c o n t r a c t o r  t o  the Remedial Planning and F i e l d  I n v e s t i g a t i o n  Team 
c o n t r a c t o r  . o r  through an interagency agreement (agreements '  f o r  t h i s  purpose 
a l r eady  e x i s t ) .  In  State-lead responses ,  i t  may be appropr i a t e  f o r  the USGS 
t o  perform t h e  f e a s i b i l i t y  s tudy as a c o n t r a c t o r  t o  the S t a t e .  EPA i s  cur- 
r e n t l y  expior ing t h i s  i s s u e  t o  c l a r i f y  the appropr i a t e  USGS r o l e  i n  
Superfund responses .  

Many S t a t e s  employ g e o l o g i s t s  who can provide use fu l  t echn ica l  infor-  
mation about si tes i n  t h e i r  S t a t e s ;  they o f t e n  can be contacted through 
S t a t e  departments of n a t u r a l  r e sources .  Using S t a t e  g e o l o g i s t s  makes i t  
p o s s i b l e  t o  bypass any c o n t r a c t u a l  d i f f i c u l t i e s  o r  de l ays  caused by the need 
f o r  formal c o n t r a c t s  with USGS. S t a t e  g e o l o g i s t s  may be e s p e c i a l l y  use fu l  
when the need f o r  a g e o l o g i s t  a t  a s i t e  is not g r e a t  enough t o  warrant 
h i r i n g  a g e o l o g i s t  ful l - t ime f o r  an i n d e f i n i t e  per iod.  In any case ,  S t a t e  
g e o l o g i s t s  form a va luab le  resource t h a t  should not be overlooked. 

4 . 5 . 5  Occupational Sa fe ty  and Heal th  Adminis t ra t ion 

While worker s a f e t y  and h e a l t h  a t  Superfund response s i tes  a r e  the  
r e s p o n s i b i l i t y  of employers, OSHA has  the a u t h o r i t y  to  in spec t  Superfund 
s i t e s  and i s sue  c i t a t i o n s  f o r  unsafe cond i t ions .  The OSHA h e a l t h  response 
team is .avai lable  t o  provide t echn ica l  a s s i s t a n c e  t o  . regional  p ro jec t  . 
managers; OSCs, and c o n t r a c t o r s  i n  appropr i a t e  s a f e t y  procedures. Note t h a t  
some S t a t e s  ope ra t e  t h e i r  own .occupat ional  s a f e t y  and health- programs i n  
place of OSHA, and t h a t  sane working cond i t ions  a r e  covered by Federal  agen- 
c i e s  o t h e r  than OSHA (such as the  Mining Sa fe ty  and Health Adminis t ra t ion) .  
These o t h e r  agencies could have j u r i s d i c t i o n  i n  some CERCLA response a c t i o n s  
f o r  s p e c i f i c  working cond i t ions .  

4.5 .6  National  Response Team 

The National Response Team (NRT) and Regional Response Teams (RRTs) 
provide an e x i s t i n g  s t r u c t u r e  f o r  t he  coord ina t ion  of a c t i v i t i e s  undertaken 
by the agencies and S t a t e s  t h a t  may be involved i n  a response a c t i o n .  The 
NRT and RRTs can provide po in t s  of con tac t  i n  Federal  agencies o r  S t a t e  
governments fo r  obtaining information necessary t o  the f e a s i b i l i t y  s tudy ,  
and may be ab le  t o  provide equipment or  o t h e r  support  i n  performance of the 
remedial a c t i o n .  
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4.5.7 Other Government Au thor i t i e s  

Certain other  agencies may a l s o  give advice useful i n  planning and 
implementing remedial ac t ions .  
remedial ac t ions  include: 

These agencies and t h e i r  p o t e n t i a l  r o l e s  i n  

The Advisory Council on H i s t o r i c  P rese rva t ion  .can consul t  on 
remedial ac t ions  involving landmarks, h i s t o r i c  s i t e s ,  or  a r eas  of 
s c i e n t i f i c ,  c u l t u r a l ,  o r  h i s t o r i c  i n t e r e s t .  

The Bureau of Land Management (BLM) of the Department of t h e  
I n t e r i o r  may be he lp fu l  when a remedial ac t ion  involves Federal 
lands on which BLM has a u t h o r i t y  over waste d i sposa l  or  access ,  such 
as  f loodplains  and landmarks. 

The Fish and Wi ld l i f e  Service of the Department of tha I n t e r i o r  can 
provide advice and information on preventing or lessening impacts  on 
f i s h  and w i l d l i f e ,  e s p e c i a l l y  game spec ie s ;  i den t i fy ing  threatened 
and endangered species  ; i den t i fy ing  h a b i t a t s  of s p e c i a l  i n t e r e s t  ; 
and l i s t i n g  or  mapping wetlands. This information would be useful  
in  applying f o r  p e r m i t s  fo r  t h e  discharge of dredged or f i l l  
ma te r i a l .  

The Forest Service of the Department of Agricul ture  can provide 
advice and information on the Wild and Scenic Rivers System. 

The Heritage Conservation and Recreation Service of the Department 
of the I n t e r i o r  can provide advice and information on National 
Register of H i s to r i c  PLaces and Natural Areas. 

The Department of Housing and Urban Development can provide 
f loodplain maps. 

The Department of Transportat ion may be he lp fu l  i f  t h e  remedial 
a l t e r n a t i v e  involves o f f - s i t e  t r anspor t  of hazardous wastes. 

4.6 COMMUNITY RELATIONS 

Community r e l a t i o n s  a c t i v i t i e s  a r e  an i n t e g r a l  p a r t  of  every 
Superfund-financed remedial ac t ion  whether it  be Federal-, State-, o r  
p r iva t e  party-lead, regardless  of t h e  choice of remedial a l t e r n a t i v e s .  
EPA's "Cornunity Relations in  Superfund: A Handbook" supplements t h i s  
s ec t ion  with background ma te r i a l ,  t h e  community r e l a t i o n s  requirements and 
more d e t a i l e d  procedural guidance on planning and implementing e f f e c t i v e  
community r e l a t i o n s  programs. 

The 
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A community r e l a t i o n s  plan ( C R P )  i s  a management and planning t o o l  t h a t  
o u t l i n e s  the s p e c i f i c  comnunications a c t i v i t i e s  t o  be used during a 
Superfund response and the i n t e g r a t i o n  of t hese  a c t i v i t i e s  with t e c h n i c a l  
work a t  t he  s i te .  
community with l o c a l  o f f i c i a l s ,  c i v i c  l e a d e r s ,  community r e s i d e n t s  and 
l e a d e r s ,  and publ ic  i n t e r e s t  groups.  

The plan must be based on interviews conducted wi th in  the  

To provide a meaningful oppor tun i ty  f o r  publ ic  comment, t he  following 
s teps  must be included in  the comnunity r e l a t i o n s  program: 

1. 

2 .  

3 .  

4 .  

5 .  

Interviews with i n t e r e s t e d  and a f f e c t e d  community r e s i d e n t s  must be 
conducted t o  determine l e v e l  of i n t e r e s t ,  major i s s u e s ,  and 
informat ion needs. 

Based on the community in t e rv i ews ,  a community r e l a t i o n s  plan i s  
developed f o r  the s i t e  before  R I  f i e l d  work begins .  

Regions must provide l o c a l  n o t i c e  of the a v a i l a b i l i t y  of the d r a f t  
f e a s i b i l i t y  study. 
i n  l o c a l  newspapers and through c i v i c  groups or o t h e r  organiza- 
t i o n s .  The d r a f t  f e a s i b i l i t y  s tudy should be placed i n  l o c a l  
information r e p o s i t o r i e s  such a s  community l i b r a r i e s  o r  churches.  

A t  least 3 weeks must be allowed fo r  comnent, measured from t h e  
d a t e  of n o t i c e  of a v a i l a b i l i t y  of the d r a f t  RI/FS study. 
Superfund coordinator i  i n  c o n s u l t a t i o n  with the EPA Regional 
Adminis t ra tor ,  can a l l o t  a d d i t i o n a l  t i m e .  In gene ra l ,  un le s s  the 
s i t e  problem i s  highly t e c h n i c a l  and c i t i z e n  concern is  high,  3 
weeks should be s u f f i c i e n t ,  so long as the d r a f t  s tudy is expedi- 
t i o u s l y  d i s t r i b u t e d .  An informal meeting o r  b r i e f i n g  can be' held 
a t  the beginning of the review period t o  d i s c u s s  the r e s u l t s  of the 
d r  a f t s t ud y . 
A responsiveness  summary must be included i n  the f i n a l  f e a s i b i l i t y  
s tudy.  

This n o t i c e  can be provided through p u b l i c a t i o n  

The 

In  a d d i t i o n  t o  these  s t e p s ,  the following should be performed so t h a t  
t he  coamunity r e l a t i o n s  program is procedural ly  equ iva len t  t o  the publ ic  
p a r t i c i p a t i o n  requirements of the Federal  Environmental Impact Statement 
Program: 

A f a c t  sheet  should be included with the public n o t i c e  and 
f e a s i b i l i t y  study provided t o  the publ ic  2 weeks before  the 3-week 
publ ic  comment period. The f a c t  sheet  must c l e a r l y  summarize the 

In t e r im  ve r s ion ,  September 1983. 4 
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f e a s i b i l i t y  study response a l t e r n a t i v e s  and o the r  i s s u e s ,  including 
which a l t e r n a t i v e s  comply with o the r  environmental laws. For a l t e r -  
na t ives  t h a t  meet the goals of CERCLA i n  protect ing human hea l th  and 
the environment but  do not meet the technical  requirements of o the r  
environmental laws, the f ac t  sheet s h a l l  i d e n t i f y  t h e  ways they 
d i f f e r  and the reason fo r  each d i f f e r e n c e .  The public no t i ce  should 
include the schedule on which a dec i s ion  w i l l  be reached, any tenta- 
t i v e  determinations made by t h e  Agency, the loca t ion  where r e l evan t  
documents can be obtained,  community involvement o p p o r t u n i t i e s ,  the 
name of an Agency con tac t ,  and o the r  appropriate  information. 

A public no t i ce  and updated f ac t  sheet should be prepared when the 
Agency h,as se l ec t ed  the response ac t ion  and again when t h e  f i n a l  
engineering design is  complete, t o  demonstrate t h a t  t h e  remedy 
provides adequate protect ion and sat isf ies  the p u b l i c ' s  concerns. 

I f  a remedy is  i d e n t i f i e d  t h a t  is d i f f e r e n t  from those proposed 
during the public comnent period on t h e  f e a s i b i l i t y  s tudy,  a new 
3-week public comment period may be required before  the Record of  
Decision is amended, taking i n t o  considerat ion the f ea tu res  of the 
a1 t e r n a t i v e s  addressed i n  t h e  public comment period. 

In  evaluat ing remedial a l t e r n a t i v e s ,  the u s e r  should be s e n s i t i v e  t o  
public perception of t h e  a l t e r n a t i v e s .  Alternat ives-  perceived t o  be unac- 
ceptable  by the comnunity may be delayed o r  prohibited by zoning changes o r  
o the r  measures. Steps necessary to  address public concerns and incorporate  
c i t i z e n  input when f eas ib l e  should be taken as e a r l y  as poss ib l e .  

4.7 SUMMARY OF INSTITUTIONAL REQUIREMENTS 

This s ec t ion  sumnarizes, i n  t a b l e  form, Federal ,  S t a t e ,  and l o c a l  
requirements appl icable  or  re levant  t o  response ac t ions .  Tables 4-1 and 4-2 
a re  intended as a check l i s t  for  users;  i t  should not be used as a s u b s t i t u t e  
for  the ac tua l  r egu la t ions  and p o l i c i e s .  
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TABLE 4-1. APPLICABLE OR RELEVANT REQUIREMENTS 

1. O f f i c e  of  So l id  Waste 

0 Open Dump C r i t e r i a  (RCRA S u b t i t l e  D ,  40 CF'R Pa r t  257) 

Note: Only r e l evan t  t o  nonhazardous wastes. In  most s i t u a t i o n s ,  
Superfund wastes w i l l  be handled i n  accordance with RCRA S u b t i t l e  C 
requirements.  

' 0 Hazardous Waste Regulations (RCRA S u b t i t l e  C ,  40 CFR Par t  264) 
inc lud ing '  l i n e r ,  cap, ground-water, and c l o s u r e  requirements under 
the  following subparts :  

F. 
G.  
H. 
I. 
J. 
K. 
L. 
H. 
N. 
0. 

Ground-Water P r o t e c t  ion 
Closure and Post-Closur 
F inanc ia l  Requirements 
Use and Management of Containers 
Tanks 
Surf ace hpoundment s 
Waste P i l e s  
Land Treatment 
Land f i 11 s 
I n c i n e r a t o r s  

5 

2. O f f i c e  o f  Water 

0 Maximum Contaminant Levels ( f o r  a l l  sources  of d r ink ing  water 
exposure) 

0 Underground I n j e c t i o n  Control Regulations 

0 S t a t e  Water Qua l i ty  Standards ( a p p l i c a b l e  f o r  s u r f a c e  water 
d i scha rge )  

0 Requirements e s t a b l i s h e d  pursuant t o  s e c t i o n s  301 and 403 of  the 
Clean Water A c t  

0 Ocean Dumping Requirements including i n c i n e r a t i o n  a t  sea 

0 Pretreatment  s tandards fo r  discharge 'into pub l i c ly  owned t reatment  
works (POTW) . 

(cont inued)  

'Applies t o  enforcement a c t i o n ,  not app l i cab le  o r  r e l evan t  t o  Fund-financed 
a c t  i o n s .  

4-1 6 



. _  
. .  

. ~ .  

... 
. .  . .I' . . .  

TABLE 4-1. (continued) 

3 

. .  

. . .  

3. Office of P e s t i c i d e s  and Toxic Substances 

e PCB Requirements including Disposal and Marking R u l e  (43 FR 7150, 
2/17/78);  PCB Ban Rule (44 FR 31514, 5/31/79). 

40 CFR 775 Subpart J - Disposal of Waste Material  Containing TCDD. e 

4. Office of External  A f f a i r s  

e Guidelines f o r  Spec i f i ca t ion  of Disposal S i t e s  fo r  Dredged or  F i l l  
Mater ia l  [§404(b)(1) Guidelines,  40 CFR Pa r t  2301 

Denial or R e s t r i c t i o n  of Disposal S i t e  fo r  Dredged Mate r i a l :  
Rule [§404(c)] .  

e Fina l  

5. Off ice  of A i r  and Radiation 

e Uranium m i l l  t a i l i n g  r u l e s  

National Ambient A i r  Qual i ty  Standards 

e High- and low-level r ad ioac t ive  waste r u l e  

Asbestos d i sposa l  r u l e s  
. .  

6 .  Other Federal  Requirements 

OSHA requirements 

P rese rva t ion  of s c i e n t i f i c ,  h i s t o r i c a l ,  or archeological  d a t a  

D.O.T. Hazardous Mater ia ls  Transport Rules 

Regulation of a c t i v i t i e s  in  or  a f f e c t i n g  waters of the United S t a t e s  
pursuant t o  33 CFR P a r t s  320-329 

The following requirements a r e  t r iggered by Fund-financed ac t ions :  

- Preservat ion of r i v e r s  on the nat ional  inventory,  Wild and 
Scenic Rivers Act, 17 ,  40 CFR P a r t  6.302(e) 

(continued) 
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TABLE 4-1. (continued) 

- Protection of. threatened or endangered species, and the ir  
habit at  8 

- Conservation of Wildl i fe  Resources 

- Executive Orders re lated to  Floodplains (11988) and Wetlands 
(11990) 

- Coastal Zone Management Act. 
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TABLE 4-2. OTHER REQUIREMENTS, ADVISORIES, AND GUIDANCE TO BE CONSIDERED . .  
1: 

1. Federal  Requirements, Advisories,. and Procedures 

A. Recommended Maximum Concentration Limits  (RMCLs) 

B. Health: Advisories ,  EPA, Of f i ce  of  Water 

C. Federal  Water Qua l i ty  C r i t e r i a  

D. 

Note: Federal  water q u a l i t y  c r i t e r i a  are not l e g a l l y  enforceable .  
S t a t e  water q u a l i t y  s t anda rds ,  developed using appropr i a t e  a s p e c t s  
of  Federal  water q u a l i t y  c r i t e r i a ,  are l e g a l l y  enforceable .  In many 
cases ,  States water q u a l i t y  s tandards do not include s p e c i f i c  numer- 
i c a l  l i m i t a t i o n s  on a l a r g e  number of p r i o r i t y  p o l l u t a n t s .  When 
the re  are no numerical S t a t e  s t anda rds  f o r  a given p o l l u t a n t ,  
Federal  water q u a l i t y  c r i t e r i a  should be considered.  

P e s t i c i d e  and food a d d i t i v e  to l e rances  and a c t i o n  l e v e l s  d a t a  

Note: Germane port ions of t o l e rances  and a c t i o n  l e v e l s  may be 
r e l evan t  t o  c e r t a i n  s i t u a t i o n s .  

E. Waste load a l l o c a t i o n  procedures,  EPA Of f i ce  of Water 

F. Federal  s o l e  source a q u i f e r .  requirements 

G. Publ ic  h e a l t h  b a s i s  i n  l i s t i n g  d e c i s i o n  under s e c t i o n  112 of t he  
Clean A i r  Act 

H. EPA ground-water p ro tec t ion  s t r a t e g y  

I. New Source Performance Standards f o r  Storage Vessels fo r  Petroleum 
Liquids 

J. TSCA h e a l t h  d a t a  

K. P e s t i c i d e  r e g i s t r a t i o n  d a t a  

L. TSCA chemical advisories (two or  t h ree  issued t o  d a t e )  

M. Advisories  issued by FWS and NWFS under the Fish and Wi ld l i f e  
Coord i n a t  ion Act 

W 

(cont inued)  
\ 
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TABLE 4-2. ( continued) 

N. National Environmental Po l i cy  A c t  

0 .  Floodplain and Wetlands Executive Orders.  

2 .  S t a t e  Requireinents 

A. S t a t e  Requirements on Disposal and Transport  of Radioactive wastes 

B. S t a t e  Apprwa l  of Water Supply System Addition8 o r  Developments 

C. S t a t e  Ground-Water Withdrawal Approvals 

D.  Requirements of authorized (RCRA S u b t i t l e  C) S t a t e  hazardous waste 
pro g r  m s  

E. S t a t e  Implementation Plans and delegated programs under the  Clean 
A i r  Act 

F. A l l  o t h e r  S t a t e  requirements,  not delegated through EPA a u t h o r i t y .  

Note: Many o t h e r  S t a t e  and l o c a l  requirements could be r e l e v a n t .  
The guidance f o r  f e a s i b i l i t y  s t u d i e s  Will include a more compre- 
hensive l i s t .  

b 

3. USEPA RCRA Guidance Documents 

A. EPA RCRA Design Guidel ines  

1. Surface Impoundments, Liners  Systems, F ina l  Cover, and Freeboard 
Control 

Waste P i l e  Design - Line r  Systems 2.  

3. Land Treatment Units  

4. L a n d f i l l  Design - Liner  System and F-na 

B. Permi t t i ng  Guidance Manuals 

Cover. 

1. P e r m i t  App l i can t ' s  Guidance Manual fo r  Hazardous Waste Land 
Treatment, Sto'rage, Disposal F a c i l i t i e s  

(cont inued)  

4-20 

. . . . .  . . .  . . . . .  . .  . .  . . . . . .  . :  . . . . . . . . . . . . . . .  . . . . . .  
. , .  . - 

. . . . .  . . . . . . .  . .  :. . . . .  . .  

. .  . .  
. , , :. 

. .  .. I .  . .  

. .  
. .  . .  

. .  
. _ -  ., . .  

. .  



TABLE 4-2. (cont inued)  

. . .  

2.  Permit W r i t e r ' s  Guidance Manual f o r  Hazardous Waste Land 
Treatment, Storage,  Disposal F a c i l i t i e s  

3. Permit Writer's Guidance Manual f o r  Subpart F 

4. Permit App l i can t ' s  Guidance Manual f o r  t he  General F a c i l i t y  
Standards 

5 .  

6 .  Permit Writer's Guidance Manual f o r  Hazardous Waste Tanks 

Waste Analysis Plan Guidance Manual 
', 

7 .  Model Permit Applicat ion f o r  Ex i s t ing  Incinera ' tors  

8. Guidance Manual f o r  Evaluat ing P e r m i t  Applicat ions f o r  t h e  
Operation of Hazardous Waste I n c i n e r a t o r  Units  

9 ,  A Guide f o r  Preparing RCRA P e r m i t  Applicat ions f o r  E x i s t i n g  
Storage Fac il i t  i e  s 

10. Guidance Manual on Closure and Post-Closure In t e r im  S t a t u s  
Standards.  

C.  Technical Resource Documents (TRDs) 

1. Evaluat ing Cover Systems f o r  Sol id  and Hazardous Waste 

2. Hydrologic Simulation of Sol id  Waste Disposal S i t e s  

3. L a n d f i l l  and Surface Impoundment Performance Evaluat ion 

4. Lining of Waste Impoundment and Disposal F a c i l i t i e s  

5 .  Management of Hazardous Waste Leachate 

6 .  Guide t o  the  Disposal of Chemically S t a b i l i z e d  and S o l i d i f i e d  
Waste 

7. Closure of Hazardous Waste Surface Impoundments 

8. Hazardous Waste Land Treatment 

(cont inued)  
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TABLE 4-2. ( continued) 

9 .  S o i l  P r o p e r t i e s ,  C l a s s i f i c a t i o n ,  and Hydraulic Conductivity 
Tes t ing  . 

D. Test Methods f o r  Zvaluating Sol id  Waste 

1. 

2. Methods f o r  the P red ic t ion  of Leachate Plume Migration and 

Sol id  Waste Leaching Procedure Manual 

Mixing 

Hydrologic Evaluat ion of L a n d f i l l  Performance (HELP) Model 
Hydrologic Simulation on Sol id  Waste Disposal S i t e s  

\ 
3 .  

4. Procedures f o r  Modeling Flow Through Clay Liners  

5 .  Tes t  Methods f o r  Evaluating Sol id  Wastes 

6. A Method fo r  Determining the Compatibi l i ty  of Hazardous Wastes 

7 .  Guidance Manual on Hazardous Waste Compatibi l i ty  

4.' USEPA O f f i c e  of Water Guidance Documents 

A. Pretreatment  Guidance Documents 

1. 304(g) Guidance Document Revised Pretreatment  Guidel ines  ( 3  
V o l  ume s ) 

Provides t echn ica l  d a t a  desc r ib ing  p r i o r i t y  p o l l u t a n t s  and t h e i r  
e f f e c t s  on wastewater treatment processes  t o  be used i n  devel-  
oping l o c a l  l i m i t s ;  de sc r ibes  technologies  app l i cab le  t o  cate- 
g o r i c a l  i n d u s t r i e s .  

B. Water Qua l i ty  Guidance mcuments 

1. Ecological  Evaluat ion of Proposed Discharge of Dredged Material  
i n t o  Ocean Waters (1977) 

2 .  Technical Support Manual: Waterbody Surveys and Assessments f o r  
Conducting Use I A t t a i n a b i l i t y  Analyses ( 1  983) 

Out l ines  methods fo r  conducting use a t t a i n a b i l i t y  analyses  under 
the Clean Water Act. 

(cont inued)  
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TABLE 4-2. ( cont inued) 

3. Water-Related Environmental Fate  of 129 P r i o r i t y  P o l l u t a n t s  
(1979) 

Describes the  t ransformation and t r a n s p o r t a t i o n  of p r i o r i t y  
p o l l u t a n t s .  

Water Qua l i ty  Standards Handbook (1983) 4. 

Provides an overview of the Criteria Standards Program under the  
Clean Water Act and o u t l i n e s  methods fo r  conducting c r i t e r i a  
s tandards mod i f i c  a t ion. 

5 .  Technical Support Document f o r  Water Quality-Based Toxics 
Control .  

C. NPDES Guidance Documents 

1. 

2 .  

NPDES Best Management P r a c t i c e s  Guidance Manual (June 1981) 

Provides a protocol  f o r  eva lua t ing  BMPs f o r  c o n t r o l l i n g  d i s -  
charges of t ox ic  and hazardous substances t o  r ece iv ing  wa te r s .  

Biomonitoring Guidance, J u l y  1983, subsequent biomonitoring 
po l i cy  s ta tements  and case s t u d i e s  on t o x i c i t y  r educ t ion  
eva lua t ion  (May 1983) . 

D . G r  ound-Wa t e r / U I C  Guidance Do cumen t 

1. Designation of a USDW 

2. Elements of Aquifer I d e n t i f i c a t i o n  

3. In t e r im  guidance fo r  publ ic  p a r t i c i p a t i o n  

4. D e f i n i t i o n  of major f a c i l i t i e s  

5 .  Correct ive a c t i o n  requirements 

6. Requirements app l i cab le  to  w e l l s  i n j e c t i n g  i n t o ,  through, o r  
above an a q u i f e r  which has been exempted pursuant t o  
§146.104(b)(4).  

7 .  Guidance for  U I C  implementation on Indian lands.  
(cont inued)  
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TABLE 4-2. ( continued) 

8. Technical Resource Documents (currently under development by 
OGWP) . 

5. USEPA Manuals from the Office of Research and Development 

A. SW-846 - laboratory analytic methods 
B. Laboratory protocols developed pursuant to Clean Water Act 6304(h). 

. 
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CHAPTER 5 

EVALUATE PROTECTION OF PUBLIC HEALTH REQUIREMENTS 

5.1 OVERVIEW 

The remedial a c t i o n  se l ec t ed  fo r  a Superfund hazardous waste s i t e  must 
adequately p r o t e c t  public h e a l t h ,  we l f a re ,  and the  environment. 
r e q u i r e s  docuuenting t h a t  the a c t i o n  minimizes t h e  long-term e f f e c t s  of any 
r e s i d u a l  contamination, and p r o t e c t s  t he  publ ic  both du r ing  and a f t e r  t h e  
a c t i o n .  This chapter  provides in t e r im  guidance' f o r  ensuring t h a t  remedial  
a c t i o n s  l i m i t  the concen t r a t ions  of t ox ic  substances i n  the environment t o  
avoid unacceptable t h r e a t s  t o  human h e a l t h .  

This 

More comprehensive guidance on a s s e s s i n g  publ ic  h e a l t h  e f f e c t s  i s  under 
development. 
necessary to  disseminate  in t e r im  guidance f o r  ongoing f e a s i b i l i t y  s t u d i e s .  
This guidance w i l l  a id  i n  d a t a  c o l l e c t i o n  and decisionmaking u n t i l  f i n a l  
guidance is prepared. In  accordance with c u r r e n t  procedures,, the '  pub l i c  
h e a l t h  eva lua t ion  may be done by EPA Regions, t he  S t a t e ,  a r e spons ib l e  
p a r t y ,  or  t h e i r  consu l t an t s .  When the Regional Adminis t ra tor  f inds  i t  
appropr i a t e ,  he o r  she may request  the h e l p  of EPA's Of f i ce  of Research and 
Development (ORD) ( f o r  environmental exposure and r i s k  assessments) o r  t h e  
Agency fo r  Toxic Substances and Disease Reg i s t ry  (ATSDR) ( f o r  human h e a l t h  
s t u d i e s ,  h e a l t h  assessments,  and h e a l t h  a d v i s o r i e s )  i n  eva lua t ing  pub l i c  
h e a l t h  e f f e c t s  a t  a s i t e .  EPA's assessments w i l l  be developed i n  consul- 
t a t i o n  with ASTDR so the assessment r e s u l t s  w i l l  serve as input  t o  ASTDR's 
publ ic  h e a l t h  eva lua t ions  f o r  both Fund-financed as  w e l l  as enforcement 
cases .  Unti l  t h e  necessary tox ico log ica l  d a t a  and guidance on t h e i r  app l i -  
c a t i o n  can be generated and provided i n  a s tandard format,  Headquarters 
personnel w i l l  a l s o  he lp  i n  the e v a l u a t i o n ,  providing necessary information 
and reviewing f i n a l  documentation. 

The schedules of many remedial a c t i o n s ,  however, make i t  

An endangerment assessment must be conducted f o r  a l l  enforcement s i t e s .  
A t  a minimum, i t  should e s t a b l i s h  the p o t e n t i a l  h e a l t h  and environmental 

'This chap te r  con ta ins  in t e r im  guidance f o r  pub l i c  h e a l t h  eva lua t ion .  F i n a l  
guidance fo r  publ ic  h e a l t h  eva lua t ion  w i l l  be provided a f t e r  completion o f  
r i s k  assessment gu ide l ines  for  eva lua t ing  chemical hazards  t h a t  do not have 
appropr i a t e  s tandards or c r i t e r i a .  
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t h r e a t s  of the s i t e  in  the absence of response ac t ion .  The endangerment 
assessment W i l l  have some components of the publ ic  h e a l t h  assessment 
descr ibed i n  t h i s  c h a p t e r ,  but  may be more o r  less d e t a i l e d  depending on t h e  
amount, type and q u a l i t y  of d a t a  a v a i l a b l e .  For example, i f  t he  endanger- 
ment assessment is  prepared before  an R I  has begun or  during the  i n i t i a l  
s t a g e s  of an R I ,  less d a t a  w i l l  be a v a i l a b l e  than i f  the endangerment 
assessment is prepared a f t e r  an R I  i s  c m p l e t e d .  For some enforcement 
s i t e s ,  the f e a s i b i l i t y  s tudy pub l i c  h e a l t h  assessment may serve as  the  
endangerment assessment. Chapter 10 ( f o r t h c m i n g )  desc r ibes  endangerment 
assessments i n  d e t a i l .  

These in t e r im  guidance procedures were developed t.0 account fo r  t he  
g r e a t  v a r i e t y  of cond i t ions  a t  d i f f e r e n t  Superfund s i tes .  
s i tes  should undergo a publ ic  h e a l t h  e v a l u a t i o n ,  although the form and 
ex ten t  of the assessment w i l l  depend on the s i t u a t i o n .  The in t e r im  publ ic  
h e a l t h  eva lua t ion  has seve ra l  s teps  (though not a l l  apply t o  a l l  remedial 
s i t e s )  : 

A l l  remedial  

Baseline s i t e  eva lua t ion :  Prel iminary eva lua t ion  and c l a s s i f i c a t i o n  
t h a t  a l l  s i tes  must undergo. 

Exposure .assessment: Analysis of t h e  ex ten t  and du ra t ion  of human 
exposure t o  s i t e  contaminants i n  the abse'nce of remedial a c t i o n .  

Standards a n a l y s i s :  Comparison of projected environmental concen- 
t r a t i o n s  t o  appropr i a t e  ambient s tandards o r  c r i t e r i a .  

0 Develop, ev,aluate,  and modify remedial a l t e r n a t c v e s :  Evaluat ion of 
short-  and long-term e f f e c t s  of remedial a l t e r n a t i v e s  t o  remove o r  
m i t i g a t e  exposures of concern i d e n t i f i e d  during the exposure 
assessment. 
r e l evan t  s t anda rds ,  o r  t he  absence of appropriate-s tandards,  t o  
develop a t  l e a s t  one op t ion  corresponding t o  a 10 g i s k  ley71 and 
o t h e r  reasonable  a l t e r n a t i v e s  corresponding t o  a 10- t o  10 r i s k  
l e v e l .  

S p e c i f i c  design goa l s  w i l l  be based on app l i cab le  o r  

5 . 2  DEVELOP A BASELINE SITE EVALUATION 

Basel ine s i t e  eva lua t ion  is the f i r s t  s t e p  i n  publ ic  h e a l t h  eva lua t ion  
f o r  a l l  s i tes.  F i r s t ,  the a v a i l a b l e  d a t a  r e l evan t  t o  public h e a l t h  evalua- 
t i o n  should be c o l l e c t e d ,  organized,  and reviewed. The information col-  
l ec t ed  should include s i t e  background d a t a ,  d i s p o s a l  h i s t o r y  (and records , 
i f  a v a i l a b l e )  , types of remedial technologies  considered,  on-si te  and off-  
s i t e  chemical d a t a ,  s i t e  environmental .data ( e . g .  , topography and hydro- 
geology) , information on l o c a l  human populat ions , and information on human 
h e a l t h  e f f e c t s  (which may be unava i l ab le ) .  Data sources include prel iminary 
assessment d a t a  and r e p o r t s  , f i e l d  r e p o r t s  , remedial i n v e s t i g a t i o n  scoping 
documentation, and a n a l y t i c a l  d a t a  and r e p o r t s  a v a i l a b l e  from ongoing s i t e  
c h a r a c t e r i z a t i o n  and a l t e r n a t i v e s  screening a c t i v i t i e s .  
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Of p a r t i c u l a r  importance i n  t h i s  i n i t i a l  review i s  t h e  information used 
to  d e f i n e  the type of a c t i o n  l i k e l y  t o  be taken at  a s i t e  and the l e v e l  o f  
d e t a i l  required f o r  t he  exposure assessment.  S i t e s  involving contaminat i on  
t h a t  has not migrated much beyond the source g e n e r a l l y  c a l l  f o r  r e l a t i v e l y  
simple source c o n t r o l  measures. 
migrat ion beyond the source ( e . g . ,  i n t o  ground water) may consider  source 
c o n t r o l  opt ions a s  well as management of migrat ion a l t e r n a t i v e s .  
s i tes may have such ex tens ive  mig ra t ion  of contaminants t h a t  only management 
of mig ra t ion  opt ions would be s u i t a b l e .  These c l a s s i f i c a t i o n s  a r e  g e n e r a l l y  
made a t  the RI/FS scoping s t a g e .  The d i s t i n c t i o n s  are important i n  d e t e r -  
mining the ex ten t  of analys is  and e v a l u a t i o n  required f o r  each a l t e r n a t i v e  
( s e e  s e c t i o n  5.4). Thus, a l l  d a t a  on the  ex ten t  of contamination, con- 
taminant mob i l i t y  and mig ra t ion ,  and types of remedial a l t e r n a t i v e s  should 
be c a r e f u l l y  reviewed. The r e s u l t  of the b a s e l i n e  eva lua t ion  should be a 
determinat ion of the d a t a  required t o  conduct t he  exposure assessment and 
the level of d e t a i l  i n  t h i s  assessment. This eva lua t ion  w i l l  g e n e r a l l y  be 
conducted i n  conjunct ion with development of t he  s i t e  sampling plan.  

S i t e s  t h a t  have evidence of contaminant 

Other 

To be considered a source c o n t r o l  s i t u a t i o n ,  the s i t e  and the remedial  
a l t e r n a t i v e s  must meet a l l  of t he  following cond i t ions :  

0 The known and suspected chemical contamination a t  the s i t e  i s  
r e s t r i c t e d  to  near  i t s  o r i g i n a l  Location. 

0 The remedial a l t e r n a t i v e s  considered include both on-si te  c o n t r o l  
measures, and removal and o f f - s i t e  d i sposa l  or  treatment a t  a 
f a c i l i t y  approved under the Resource Conservation and Recovery Act . 
(RCRA) or o t h e r  environmental laws including TSCA, CWA, CAA, MPRSA, 
or SDWA, as  appropr i a t e .  

0 The remedial a l t e r n a t i v e s  w i l l  prevent or minimize r e l e a s e s  of 
contaminants. 

Management of migrat ion measures should be evaluated i f  these cond i t ions  a r e  
not met. 

5.3 DEVELOP AN EXPOSURE ASSESSMENT 

A t  s i t e s  ,where only source c o n t r o l  remedial measures a r e  being 
eva lua ted ,  a q u a l i t a t i v e  assessment of t he  p o t e n t i a l  public h e a l t h  t h r e a t s  
i n  the absence of remedial a c t i o n  w i l l  g e n e r a l l y  be conducted. An in-depth 
q u a n t i t a t i v e  a n a l y s i s  is not warranted i n  such s i t u a t i o n s  where (1) con- 
tamination has not migrated i n t o  any t r a n s p o r t  media capable of producing 
human exposures and ( 2 )  the only a c t i o n s  under cons ide ra t ion  a r e  those t h a t  
prevent such migrat ion.  However, a t  a minimum, a q u a l i t a t i v e  exposure 
ana lys i s  is required t o  eva lua te  the  types ,  amounts, and concen t r a t ions  o f  
chemicals at  the s i t e ,  t h e i r  t ox ic  e f f e c t s ,  the proximity of t a r g e t  popula- 
t i o n s ,  the l i ke l ihood  of chemical release and mig ra t ion  from the s i t e ,  and 
the  p o t e n t i a l  f o r  exposure. This h e a l t h  assessment r e q u i r e s  w r i t t e n  docu- 
mentat  ion. 
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Source c o n t r o l  a l t e r n a t i v e s  w i l l  be based on acceptable  engineer ing 
p r a c t i c e  f o r  preventing o f f - s i t e  r e l e a s e s  and on app l i cab le  o r  r e l evan t  
s t anda rds  ( e .g . ,  RCRA design s t anda rds ) .  Q u a n t i t a t i v e  h e a l t h  r i s k  assess- 
ment W i l l  u s u a l l y  not be required f o r  a l t e r n a t i v e  s e l e c t i o n  o r  design at  
t hese  sites. However, the r e l i a b i l i t y  of  such remedies should be evaluated 
i n  t h e  context  of engineer ing p r a c t i c a l i t y  a s  set f o r t h  i n  chap te r  3. In  
those s i t u a t i o n s ,  t he  o p e r a t i o n  and maintenance agreement should include 
e f f e c t i v e  monitoring provis ions t o  ensure t h a t  a f a i l u r e  would be i d e n t i f i e d  
p r i o r  t o  human o r  euviromnental exposure. 

A t  s i t es  where management of mig ra t ion  opt ions a r e  being considered,  a 
q u a n t i t a t i v e  exposure assessment should be undertaken. The o b j e c t i v e  of  
exposure assessment is t o  estimate the  frequency, magnitude, and du ra t ion  of 
human exposure t o  toxic chemical contaminants r e l eased  from a s i t e .  Several  
t a s k s  are required i n  t h i s  assessment : 

e I d e n t i f y i n g  chemicals present  a t  the s i t e  and s e l e c t i n g  i n d i c a t o r  
chemicals (based on t o x i c i t y ,  p e r s i s t e n c e ,  m o b i l i t y ,  and q u a n t i t y  
pr e s e n t  1 

e I d e n t i f y i n g  po in t s  of p o t e n t i a l  human exposure and exposure pathways 
f o r  each remedial a l t e r n a t i v e  considered 

e Charac te r i z ing  populations p o t e n t i a l l y  at  r i s k  

Est imat ing at  key ,  exposure po in t s  the environmental concen t r a t ions  
of  each i n d i c a t o r  substance.  

In  s o m e  s i t u a t i o n s ,  there may only be a small number of chemicals 
present  and a l l  chemicals may be evaluated.  A t  s i t es  where t he re  are a 
l a r g e  number of chemicals,  s p e c i f i c  i n d i c a t o r  chemicals may be s e l e c t e d  t o  
f a c i l i t a t e  a manageable a n a l y t i c a l  and 'design e f f o r t .  These i n d i c a t o r s  
should r ep resen t  the most t o x i c ,  p e r s i s t e n t ,  mobile,  and prevalent  chemicals 
a t  t he  s i te .  While t h i s  document promotes the use of i n d i c a t o r  chemicals i n  
t h e  development and a n a l y s i s  of a l t e r n a t i v e s ,  EPA recognizes  t h e r e  may be 
some s h o r t  canings in -deve lop ing  a l t e r n a t i v e s  t h a t  must be i n  compliance 
with RCRA r e g u l a t i o n s  (CFR Part  264). In  these i n s t a n c e s ,  t h e  p ro jec t  
manager should consul t  w i t h  the EPA RCRA o f f  i c e  t o  determine the minimum 
requirements f o r  analyzing c o n s t i t u e n t s  a t  t h e  s i te .  In many c a s e s ,  an 
a n a l y s i s  of RCRA Appendix VI11 c o n s t i t u e n t s  can be demonstrated using 
c a r e f u l l y  s e l e c t e d  i n d i c a t o r  chemicals.  

~ 

Table 5-1 provides a reasonably complete l i s t  of quest ions t h a t  should 
be answered i n  an exposure.assessment.  These quest ions apply t o  both qua l i -  
t a t i v e  and q u a n t i t a t i v e  assessments.  Because extreme u n c e r t a i n t i e s  a r e  
l i k e l y ,  a c r i t i c a l  pa r t  of  a l l  exposure assessments is documenting assump- 
t i o n s  and o t h e r  sources  of unce r t a in ty .  A deta i led  manual f o r  conducting 
exposure assessments is under development. In the in t e r im ,  p r o j e c t  managers 
should use t h e i r  b e s t  judgement i n  c h a r a c t e r i z i n g  each of the above 
elements. 

t 
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TABLE 5-1. QUESTIONS I N  EXPOSURE ASSESSMENT 

e 
I *  . .  

. .  

' . : 

i 

. .  

I. Chemical I d e n t i f i c a t i o n  

A .  

B. 
C. 

D. 

E. 

F. 

G .  

What chemicals a r e  horn o r  suspected t o  have been 
disposed a t  the  s i te?  
What q u a n t i t i e s  of each chemical were disposed? 
How were they. disposed (bulk  dumping,. drums, bulk 
B t o r  age) ? 
Which chemicals a r e  now i n  t h e  environment ( a i r ,  
land,  sur face  water, ground water)? 
What a r e  the  ambient l e v e l s  of these  chemicals i n  
the  a i r ,  ground water, sur face  water, and s o i l ?  
What condi t ions or events  could a f f e c t  contaminat,ion 
levels on- and o f f - s i t e ?  
What chemicals can be used as i n d i c a t o r s  of the  
o v e r a l l  r i s k  a t  the s i t e ?  

11. Surrounding Population 

A. Describe the  population surrounding the s i t e :  
1. 
2. , Who a r e  they ( e s p e c i a l l y  high-risk groups,  

3. Where is the  population located r e l a t i v e  t o  the  

4. Is t h e  a rea  mainly f o r  res idence o r  business? 
5 .  What type of access  is t h e r e  t o  the  s i te?  
6. What normal a c t i v i t i e s  might be a f fec ted  by 

How many people are p o t e n t i a l l y  exposed? 

e.g. ,  c h i l d r e n ,  t h e  e l d e r l y ,  or the  i l l ) ?  

s i t e ?  

contamination (e .g . ,  farming by contaminated 
s o i l ) ?  

B. What, i f  any, hea l th- re la ted  complaints have been 
received? Have these been documented or proven t o  
be r e l a t e d  t o  the  s i t e ?  

111. P o t e n t i a l  Exposure Routes 

A. Unavoidable on-site exposure ( r e s i d e n c e s ,  e t c . )  
1. How are people exposed? 
2. 

3. To what chemicals a r e  people exposed? 
4. To what levels a r e  they exposed (use  monitoring 

d a t a  and modeling i f  appropr ia te )?  

What a r e  the  r o u t e s  of exposure (through 
inha la t ion ,  the s k i n ,  o r  inges t ion)?  

(continued) 
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TABLE 5-1. (cont inued)  

5 .  HOW many people a r e  exposed at  these l e v e l s  
( i .e .  , through each pathway) ? 

B. Voluntary on-si te  exposure 
1. How a r e  people exposed? 
2.  What a r e  the r o u t e s  of  exposure ( through 

i n h a l a t i o n ,  the s k i n ,  or i n g e s t i o n ) ?  
3. To what chemicals a r e  people exposed? 
4. To what l e v e l s  a r e  they exposed (use  monitoring 

d a t a  and modeling i f  app ropr i a t e )  and how many 
people a r e  exposed a t  t hese  l e v e l s  ( i . e . ,  through 
each pathway) ? 

5 .  Can t h i s  exposure be prevented? 
C. O f f - s i t e  exposure ( a c t u a l  and p o t e n t i a l )  

1. What environmental r o u t e s  must chemicals take 

2 .  How l i k e l y  a r e  these r o u t e s  of exposure? 
3: When is exposure expected t o  occur? 
4. How a r e  people exposed (through i n h a l a t i o n ,  t he  

5 .  To what chemicals a r e  people exposed? 
6 .  To what l e v e l s  a r e  they exposed (use  monitoring 

d a t a  and modeling i f  a p p r o p r i a t e ) ?  
7 .  How many peop le . a re  exposed a t  t h e s e  l e v e l s  

( i. e .  , through each pathway) ? 
D . 0 t her non-was t e-re 1 a t  ed exposures 

f o r  exposure? 

s k i n ,  or i n g e s t i o n ) ?  

1. Is the  populat ion,  or a r e  segments of the 
populat ion,  exposed t o  any of these chemicals 
from o t h e r  r o u t e s ,  e . g . ,  i n  the workplace? 

2 .  A r e  the ambient environmental l e v e l s  of any of 
t he  chemicals known? 

3. Are they suspected t o  be abnormally high for  any 
reason ? 

I V .  The Effec t  of Not.Taking Action 

A. Technical i s s u e s  
1. What W i l l  happen i f  no a c t i o n  is taken ( e .g . ,  

lagoon f a i l u r e ,  a q u i f e r  contamination, drum 
f a i l u r e ,  a i r  contaminat ion)? 

2 .  What chemicals w i l l  be of concern? 

(con t inued 1 

c 
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TABLE 5-1. ( continued) 

B.  Exposure issues 
1 .  What exposure Will result  f rom not taking 

act ion? 
2 .  W i l l  exposure increase indefinitely? 
3 .  W i l l  exposure rise and then f a l l ?  Over 

4.  What i s  the predicted range of eventual 
time? 

contamination and exposure? 

what 

. .  
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5 . 4  COMPARE ALTERNATIVES TO APPLICABLE OR RELEVANT ENVIRONMENTAL STANDARDS 

Following the exposure assessment,  es t imated emrirornpental concen- 
t r a t i o n s  of t he  i n d i c a t o r  chemicals s e l e c t e d  f o r  t h a t  s i t e  should be 
compared t o  a p p l i c a b l e  or  r e l e v a n t  environmental s tandards and c r i t e r i a .  

This comparison must be made f o r  each of the a l t e r n a t i v e s  discussed in  
s e c t i o n  4 . 2 .  Table 5-2 l i s t s  substance-specif ic  r e l evan t  and a p p l i c a b l e  
numerical  s t anda rds  as w e l l  as o t h e r  numerical c r i t e r i a ,  a d v i s o r i e s ,  and 
guidance t o  be considered i n  the a n a l y s i s  of  a l t e r n a t i v e s .  (See Appendix C ,  
CERCLA Compliance with the Requirements of Other Environmental S t a t u t e s ,  f o r  
a more caup le t e  l i s t i n g  of v a r i o u s  types of s t anda rds ,  c r i t e r i a ,  a d v i s o r i e s ,  
and guidance.)  There may be some s i t u a t i o n s  where app l i cab le  o r  r e l e v a n t  
s t anda rds  l i s t e d  i n  Tables 5-2 and 4-1 are not app l i cab le  t o  s p e c i f i c  s i t e  
s i t u a t i o n s  ( f o r  example, see s e c t i o n  5 . 4 . 2 ) .  There may be s i t u a t i o n s ,  as 
w e l l ,  where t h e r e  are r e l e v a n t  o r  app l i cab le  s tandards t h a t  cover only some 
of t h e  substances a t  a s i t e .  In c o n t r a s t  t o  t hese  two s i t u a t i o n s ,  i t  is  
more l i k e l y  t h a t  a p r o j e c t  manager w i l l  more f r equen t ly  use r e l evan t  o r  
a p p l i c a b l e  technology-based s t anda rds  ( e .g . ,  40 CFR 264 ,  t r ea tmen t ,  s t o r a g e ,  
and d i s p o s a l  r e g u l a t i o n s  under the Resource Conservation and Recovery Act) 
o r  cons ide r  o t h e r  a d v i s o r i e s ,  c r i t e r i a ,  and guidance f o r  s p e c i f i c  substances 
at  a s i t e  i n  fashioning a1 t e r n a t i v e  remedies. 

I n  fashioning a l t e r n a t i v e s ,  it is f i r s t  necessary t o  determine whether 
any r e l e v a n t  o r  app l i cab le  s tandards e x i s t .  Applicable s tandards are those 
t h a t  would. l e g a l l y  apply i f  the a c t i o n  was not being taken under CERCLA. 
Relevant s tandards are those designed t o  apply t o  circumstances s u f f i c i e n t l y  
s imilar  t o  those encountered a t  CERCLA s i t e s  i n  which t h e i r  a p p l i c a t i o n  
would be appropr i a t e  a t  a spec i f ic  s i t e  although not l e g a l l y  r equ i r ed .  
These r e l e v a n t  and app l i cab le  s tandards (bo th  technology- and substance- 
s p e c i f i c )  should be used a s  primary design goa l s .  In  a d d i t i o n ,  o t h e r  
a d v i s o r i e s ,  c r i t e r i a ,  and guidance should be considered,  e s p e c i a l l y  i n  cases  
where r e l e v a n t  and app l i cab le  s tandards do not exist. Other a d v i s o r i e s ,  
c r i t e r i a ,  and guidance should be examined c l o s e l y  t o  determine whether they 
need t o  be modified t o  f i t  s i t e  cond i t ions  ( e . g . ,  where exposure assumptions 
underlying a c r i t e r i o n  a r e  s i g n i f i c a n t l y  d i f f e r e n t  than s i t e  cond i t ions ) .  
The p r o j e c t  manager and decisionmaker w i l l  f ind t h a t  the use of o t h e r  
c r i t e r i a ,  a d v i s o r i e s ,  and guidance y i e l d  somewhat more f l e x i b i l i t y  i n  
a l t e r n a t i v e s  design and s e l e c t i o n  than r e l e v a n t  o r  app l i cab le  s t anda rds  
(which must be a t t a i n e d  unless  one of the f i v e  s p e c i f i c  circumstances 
e x i s t s ) .  Sec t ion  5 . 4 . 1  provides a sumnary of  t he  assumptions underlying 
some of the  s t anda rds ,  c r i t e r i a ,  and a d v i s o r i e s  t h a t  may be most f r equen t ly  
used. 

A s  discussed i n  Chapter 4 ,  f i v e  c a t e g o r i e s  of a l t e r n a t i v e s  must be 
examined : 

1. Treatment o r  d i sposa l  a t  an o f f - s i t e  f a c i l i t y ;  

2. Those t h a t  a t t a i n  app l i cab le  or  r e l e v a n t  s tandards;  
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TABLE 5-2. EPAsAHBIENT STANDARDS AND CRITERIA FOR SUPERFUND REMEDIAL SITES 

Applicable or Pelevent 
P e q u i r a e n t  a Other C r i t e r i a ,  Adwiaoriea. end Guidance 

Safe  Drinkin# 

C h a i c a l  

Meter Act, 

unl.e* Yetar q u m ~ i t r  C r i t e r i a  water Qual i ty  C r i t e r i a  
o t h e r r i a e  Clean A i r  f o r  %UM Health-- 
noted) IUAQS (u#/%' l imb and Drinking Mater p j u a t e d  f o r  

Clean Mater kt.  Clean Yater  kt ,  Safe  Drinkin# Meter k t ,  IcLn ( q I L  Reelth Adr ieor iea  

(mgIL) f o r  Buaa Raelth-- 
1-6.11 1O-d.y Chronic 

D r i n k m i  Meter (bl) ( l o n i e r  

0.05 

I .o 
0.23 0.01 

0.01 

Chlor ina ted  benaenae 
Ueaechlorobenrme 
l.2.4.5-tetruhlorobenaeoe 
Paotachlorobencene 
Tr ich lorobenaena  

0.2 0.01 
0.0625 0.0625 0.0075 

0 (21 0 g I L )  0 (0.72 n l l L )  
38 UllL I80 UllL 
14 u l l L  110 uglL 
I n a u f f i c i e n t  d a t a  I n a u f f i c i e n c  d a t a  

I n a u f f i c i e n t  d a t e  
I .o 

Moochlorobensene  408 uglL 4118 UllL 
Chlor ina ted  ethenea 

I ,  2-Dichloroetheoa 0 (0.94 u l l L )  0 (0.94 u l l L )  
I ,  1 .1- t r ich loroe thane  18.4 m l l L  I9 malL 
l . I , 2 - t r i c h l o r o e t h a n a  0 (0.6 u8lL) 0 (0.6 uglL) 
I,l.2.2-tetrecbloroethene 0 (0.17 ul /L)  0 (0.17 U l n )  
Ueaachloroat bane 0 (1.9 u l l L )  0 (2.4 UllL) . 

I n r u f f i c i e n t  d a t a  I n a u f f i c i e n t  data m o o c h l o r o e t h a n e  
I ,  I-Dichloroathone I n a u f f i c i e o t  d a t e  l n r u f f i c i e n t  d a t e  
I,1,1.2-Ietrachloroethaw I n e u f f i c i e o t  d a t a  I o a u f f i c i e n t  d a t e  

I n a u f f i c i e n t  d a t a  I n w f f i c i e n t  d a t e  Pent ac hloroe thane  
(cont inued)  
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TABLE 5-2. (continued) 

Chemical 

Applicable or Relevant 
Requirements Other Criteria. Adviaoriea. and Guidance 

- 
Safe Drinking 
Water Act,  

Clean Water Act, Safe Drinking Water A c t .  M L a  (.plL Clean Water kt .  Health Adviaoriea 
unlaaa water Quality Critefia water quality Criteria 

noted) M Q S  ( u g h  ) Piah and Drinking Water 
otherriae Clean Air hjt, for H m a n  Health-- for Ruman Health-- I-day ( d L )  IO-day Chronic 

MJuated for 
Drinking Water b l y *  (longer 

tern) 

Chlorinated naphthalenen 
Chlorinated phenolr' 

3-ttonochlorophenol 
4 -nonoc h loropheno I 
2.1-Oichlorophenol 
2,5-Dichlorophenol 
2.6-Dichlorophenol 
3.4-Dichlorophenol 
2,3,4,6-Tetrachlorophenol 
2 .4, 5-tr ichlorophenol 
2.4.6-lrichlorophenol 
2-Methy I-4-chlorophenol 
3-ttethyl-4-chlorophanol 
3-)(sthyl-6-chlorophenol 

2.4-Dichlorophenoayacet ic 

2 ,4, 5-Trichlorophenoay- 
propionic acid (2,4.5-TD) 0.01 

bia-(Chloraethyl) ether 
bir-(2-Chlororthyl) ether 
bia-(Z-ChIoroiaopropyl) ether 

Chlorophenox ya 

acid (2.0-D) 0. I 

Chloroalkyl athera 

Chlorofom 0.1. 
2-Chlorophenol 
Chraium Cr+6 0.05 

coppar 
Cyanide 
DIII 
Oichlorobenrenem ( a l l  iamera) 
Dichlorobensidinaa 
Dichloroethylanaa 

Cr+l 

I .I-Dichloroethylene 
I,2-Dichloroathylena 

Inaufficient data 

0.1 uglL (organoleptic) 
0.1 u g h  (organoleptic) 
0.04 uglL (organoleptic) 
0.5  u g h  (organoleptic) 
0.2  uglL (organoleptic) 
0 . 3  uglL' (organoleptic) 
1.0 u g l ~  (organoleptic) 
2600 uglL 
0 (1.2 uglL) 
1800 uilL (organoleptic) 
loon .ugh (organoleptic) 
20 u g h  (organoleptic) 

0 (0.0011) nglL) 
0 ( 3 0  nglL) 
10.7 ug/L . 
0 (0.19 u g h )  
0.1 u g h  (organoleptic) 
50 uglL 
170 q l L  
1 -glL (organoleptic) 
200 uglL 
0 (0.026 nglL) 
000 uglL 
0 (10.3 nglL) 

0 0 1  nglL) 
Inaufficient data 

lnaufficient data 

0.1 uilL (or8anoleptic) 
0.1 u g h  (organoleptic) 
0.M uglL (organoleptic) 
0 . 5  u8lL (orianoleptic) 
0.2 u g h  (or8anolept ic) 
0 . 3  uglL (organoleptic) 
1.0 uglL (orlanolaptic) 
2600 ug/L 
0 (1.8 uglL) 
1800 u g h  (organoleptic) 
3060 u g h  (organoleptic) 
20 u g h  (organoleptic) 

0 (0.0039 nglL) 
0 (30  n g h )  
34.1 uglL 
0 (0.19 ug/L) 
0 .  I uglL (or8anolept ic) 
50 uglL 
179 q l L  
1 mgIL (organoleptic) 
200 uglL 
0 01.2 n8IL) 
470 uill 
0 (20.7 nglL) 

0 (13 nglL) 
Inaufficient data 0.0  0.0 (cia iaaer) 

I .o 0.07 

2 . 7  0.27 (Iran. iiaer) 

(coat hued) 
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TABU 5-2. (continued) 

Applicabla or Relevant 
Re qui  re-ent m Other C r i t e r i a ,  M v i a o r i e a .  m d  Guidance 

Safe  Drinking 
Uater Act, 
ncb ( q / L  Clean Uacar A c t ,  
unleaa Water q u a l i t y  C r i t e r i a  water q u a l i t y  C r i t e r i a  Health Adviworiew 

Safe  Drinkin8 Water Act .  Clean Water kt .  

otheruiwe Clean A i r  %t,  f o r  Human Health-- f o r  lhmm Health-- (Up.?) 
Chemical 0ot.d) IIAAQS ( u g h  1 Oiah and Orinking Water M j u a t e d  f o r  I-day IO-day Chronic 

( l o n g e r  
tam) 

Drinking Water Only' 

D i c h l o r w e t b a n e  
2 .h-Dichlorophenol 
Dichloropropanaa l  

O i c b l o r o p r o p n e a  
Dichloropropanea 
Dichloropropenea 

O i a l d r i o  
1.4-0 L e t  by I pheno I 
2-4-Dini t ro to luane  
p-Dioxane 
I ,2-Diphenylhydrarina 
Lndoeul fan  
Lndr i n  
E t  hy I ben aene 
Lthyleoa g l y c o l  
Fomaldehyde 
Pluoranthena 
F luor ide  
Haloa thera  
Halmethanea  
Heptachlor 
Hexachlnrobutd iene  
Hexac hl oroc yc lohexaner 

Lindana (991  g.ma-HCH) 
.Iph.-HCH 
beta-HCU 
gana-HCH 
delta-HCH 
apa ilon-HCH 

Technic a I -HCH 
Hexachloroc y c l o p n t  adiene 
n-Hexane 
Hydrocarbona (ma-methane) 
1 aophorone 
Karoaene/ fue l  o i l  no. 2 

O.ooO2 

1.4-2.4 

0.004 

160 (3-hour)d1f 

1.3 0.15 See Halmethanea  See Halmethanea  I') 
3.09 aglL ' 3.09 mglL 

I n a u f f i c i e n t  d a t a  I n a u f f i c i e n t  d a t a  

0 (0.071 nglL) 
400 uglL ( o r g a n o l e p t i c )  

81 ug/L 81 uglL 

0 (0.11 uglL) 

0 ( 1 . 1  nglL) 
400 uglL ( o r g a n o l e p t i c )  
0 (0.11 uglL) 

0 (42 ORlL) 0 (46 nglL) 

42 ug/L 

I n a u f f i c i e n t  d a t a  
0 (0.19 uglL) 
0 (0.28 nglL) 
0 (0.45 uglL) 

0 (9.2 nglL) 
0 (16.3 nglL) 
0 (18.6 nglL) 
I n e u f f i c i e n t  d a t a  
Inwuff ic ien t  d a t a  
0 (12.3 nglL) 
206 uglL 

188 uglL 

I n e u f f i c i e n t  d a t a  
0 (0.19 uglL) 
0 ( 1 1  ngIL) 
0 (0 .45  uglL) 

0 (13  nglL) 
0 (23.2 nr lL)  
0 (26.4 null.) 
I n a u f f i c i e n t  d a t a  
Inauf f i c i e n t  d a t a  

206 uglL 
0 (11.6 Og/L) 

5.2 mglL 5.2 mglL 

19.0 5.5 
0.03 

I3 4.0 

0.356 
0.23 

(cont inued)  

5.68 0.568 
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TABLE 5-2. (continued) 

Applicable Or P.leUant 
Other C r i t e r i a .  Adviaoriea.  and Guidance Isquiremanta 

Sat. Dr inkins  
Yetar  Act, 
=La ( . I I L  Clean Water & t ,  
unlearn 
o t h e r w i r e  Clean Air 

Safe D r i n k h a  Water Act, Clean Yarer kt .  
Yater  Qual i ty  C r i t e r i a  Yater  Qual i ty  C r i t e r i a  Realth Adviaoriea 

for R u m  Health-- tor BUM Ilaalth-- 
C h s i c a l  oo ted)  ".f* ~ d j u a t m d  for  I-day IO-day Chronic l i a h  a d  D r i n k i q  Yatar  

Drinkina Yatar b l y '  

( = a h )  
MnQS ( u a h  ) 

(loaaer 
term) 

kd 0.05 1.5 (90-day) 50 ualL 50 ualL 
Mercury 0.001 144 mr/L 10 ualL 

Nethyl Ethyl Ketone I n a u t l i c i e a t  d a t a  
Maphtbalaae I n a u f f i c i e n t  d a t a  
M i C k e l  13.4 ua/L 
Mitrata (aa l) 10.0 

net hoa ychlor 0. I 1.5 0.150 

15.4 us/L 

VI M i  t robensene 19.8 q l L  19.8 q l L  1 
F B i r r o l e o  d i o x i d e  
h) Ii t ropheno I e 13.6 uglL 

100  year)' 
2.4-Dinitro-0-creaol 13.4 ualL 
Dini t rophanol  10 ualL 70 ualL 

l n a u f f i c i e n t  d a t a  Wononitropheanl 
T r i n i t r o p h e n o l  l n a u f l i c i e n t  d a t a  I n a u f f i c i e n t  d a t a  

Inauf f i c  i e n t  d a t e  

N i t  r o a a i n e .  
n-Yitrornodimathylmina 
n-Witroaodietbyl-ina 
o- l i t roaodi -a -but  y I  n i n e  
a-nit roaod i phea y 11. i n e  
n-Mit roaopyrrol id ina 

Osone 
? e r t i c u l a t e  Matter 

?eat ac h l  or0 phenol 
Phenol 
P h t h a l a t a  eatera 

Oimethylphtha la te  
Die thyl  p h t h a l a t e  
D i b u t y l p h t h a l a t e  
Di-2-ethylhayl -phthalate  

Pol y c h l o r i n a t e d  b iphenyla  

P o l p u c I a a r  a r a a t i c  
oca.) 
hydrocarbon# (PAHI) 

1.01 q l L  
3.5 mgIL 

350 q / L  
43h m a l l .  

21  molL 
44 -11 

0 .125  0.0125 0 (0.019' q l L )  

0 (2 .8  ngli.1 

0 0 1 2 . 6  nglL) 

0 ( 3 . 1  nalL) 

J 
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- .. 
Applicable or h l e v m t  

Requiremate Other Cr i t e r i a .  Mviaoriea.  md  Guidance 

Safe Driakial  
Water Act, 
IICb ( q I L  Clean Water Act. Clean Water Ict, 
unlera Water Quality C r i t e r i a  Water Quality Cr i t a r i a  Bealth Mvi ro r i ea  

Safe R i a k i n a  Water A c t .  

otheruiaa Clean Air 3'. for Buan Heal tb-- for Rum Bealth-- (Dah)  
Chemical noted) U Q S  ( u a h  1 Fiih and O r i n k i q  Water Mjumted far I-day IO-day Chronic 

Orinkin& Water 411,. (looser 
term) 

l d i o n u c l i d a a  
Iaditm-226 md  228 
Croaa alpha a c t i v i t y  
t r i t i u m  
S t r o n t i u r 9 0  
Other m ~ - ~ d e  

h l e a i u m  
Bilvar 
8ul fur dioa id. 

Zo3,7.8-TCM 
tatrachloroetbylrna 
Tbal I ium 
toluene 
toaaphenm 
t r  ichloroathylana , 
t r i h a l a r t b a n a a  ( t o t a l )  
Vinyl chlor ide 
I y l e n e i  
2 iac 

5 pCilL 
I5 p c i h  
2O.OOO p c i h  
8 pCilL 
I 
0.01 
0.05 

0.005 

0 .  I 

IO U l l L  10 U8lL 
50 U l / L  

0 (O.Oo018 W I L )  
0 (0.88 u a h )  2.3 0.175 0.02 
17.8 ui/L 
I5 .an 21.5 2.2 0.34 
0 (25.8 y I L )  
(2.8 U l I L )  2.0 0.2 0.075 

(2.0 UllL) 
I 2  1.2 0.62 

5 q l L  (or lanolapt ic)  

.ha.. d j u a t a d  c r i t e r i a .  for  dr inkin1 uater i n l e i t i o n  only, uere derived f r a  published LPA Water Quality C r i t e r i a  (45 FP 79318-79379. l o v s b e r  28, 
1980) for c a b i n e d  f iah and drinking uatar iwert iorr  and for f iah i q a a t k m  alone. 
C r i t e r i a .  but ma7 be appropriate for Superfund ai taa  u i t h  cootmioatad lround uater. 
l i t e r a lday  for d r i ak i lp  uatar and 6.5 l r -dday  for f i r h ;  h u m  body n i r h t  uar aaaued to be 10 ki losr -a .  

bCr i t a r i a  deaiinatad a i  or[anoleptic a18 baaed on taste md odor e f fec t* .  wt human heal th  e f f ec t a .  
avai lable  for there c h s i c a l a .  

I h e i c  d jumted  valuea are not o f f i c i a l  &PA Water Quality 
In the der ivat ion of t h e m  value.. intake uaa a r a u e d  to be 2 

Rcalth-baaed Water Quality C r i t e r i a  are not 

'The c r i t e r i o n  for a l l  carciaoleaa i a  aero; the concentration l i ven  ig paren tpaea  correepoada t o  a carcinogenic r i r k  of 
C r i t a r i Q  docuaa ta  prareot  cnncantrat inni  r aau l t i l q  in r i a k r  from 10 
t he  IO 
concantrationa rhould be divided by IO. 

Water %aI i ty  
t o  10 . To obtain concentrationa corrarpondiw to riakm70f IO and IO-', 

concantrationa ahould b. mult ipl ied by LOO and 10. rcapectivaly.  To obtain concentratioaa correapondina t o  r i ak  of IO- , IO+ 

(continued) I 
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TABLE 5-2. (continued) 

‘Annu.iL marlmum concencratlo~l nor LO be exceeded more than Once per year. 

eChlorniorm I s  one of four crlhalumechanes whose sum concenrrarlon must be less than 0.1 m d L .  

‘As a guide In davldlng ImplemenLatlon plane fo r  achIrvlnK oxIJanc standards. 

‘seven-day health ddvlsory tor benzene and benau(a)pyrene in kerosene. respectively. VI 
I 
r 
P hAnnual arlthmeclc aean concencraclon. 

‘AniiuaI geumer ric mean concentrat ion. 

. .  

’bcrlvlry corresponding ru t o t a l  body or any Internal organ dose of C mremlyear. 

‘Total crlhrlomdrhanen refers t o  the sum concrnrraclon of chloroform, bromodlchluromethane. dlbromochloroaethane. and bromoform. 

:a 
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3. Those t h a t  exceed 'appl icable  or  r e l e v a n t  s t anda rds ,  as  a p p r o p r i a t e ;  

. .  
. .  

. . .  

4 .  Those t h a t  do not a t t a i n  a p p l i c a b l e  o r  r e l e v a n t  s t anda rds  but w i l l  
reduce the  l i ke l ihood  of present  o r  f u t u r e  t h r e a t s  t o  pub l i c  h e a l t h ;  
and 

5 .  A no a c t i o n  a l t e r n a t i v e .  

I n  completing the  pub l i c  h e a l t h  eva lua t ion ,  t he  e x t e n t  t o  which each 
a l t e r n a t i v e  a t t a i n s  o r  exceeds r e l e v a n t  o r  a p p l i c a b l e  s t anda rds ,  c r i t e r i a ,  
a d v i s o r i e s ,  o r  guidance should be c a r e f u l l y  documented. I f  no r e l e v a n t  o r  
app l i cab le  s tandards exist, a l l  of  t h e  a l t e r n a t i v e s  w i l l  f a l l  i n  c a t e g o r i e s  1, 
3,  and 5 above. Chapter 4 a l s o  d i scusses  f i v e  s p e c i f i c  circumstances t h a t  may 
exist which would j u s t i f y  s e l e c t i o n  of an a l t e r n a t i v e  i n  the  fou r th  category 
above, even i f  r e l e v a n t  o r  app l i cab le  s t anda rds  do exist. The a n a l y s i s  of an 

. a l t e r n a t i v e  i n  the  l as t  category must be c a r e f u l l y  documented. 

5 .4 .1  Assumptions Underlying Applicable  and Relevant Standards 

. -  

I S  

i 

Since the app l i cab le  and r e l evan t  s tandards i n  Table 4-1 and 5-2 were 
developed under a v a r i e t y  of s t a t u t e s ,  many inco rpora t e  economic o r  s c i e n t i f i c  
f a c t o r s  t h a t  do not ma'tch s p e c i f i c  cond i t ions  at  a CERCLA s i t e .  
the s tandards g e n e r a l l y  do not consider  simultaneous exposures from m u l t i p l e  
routes .  Standards may a l s o  be based on d i f f e r e n t  l e v e l s ,  d u r a t i o n s ,  o r  
f requencies  of exposure than a r e .  l i k e l y  a t  a s p e c i f i c  s i t e .  The .assumptions 
underlying the Tables 4-1 and 5-2 standards t h a t  a r e  most f r equen t ly  r e l e v a n t  
and app l i cab le  a t  Superfund s i tes  a r e  discussed b r i e f l y  i n  the  following 
s e c t i o n s .  

For example, 

5 .4 .2  Resource Conservation and Recovery Act Hazardous Waste 
Regulat ions (40 CFR 264) 

Por t ions  of t hese  r e g u l a t i o n s  include technology based requirements f o r  
ground-water p r o t e c t i o n ,  c l o s u r e  and post-closure a c t i o n s ,  su r f ace  impound- 
ments, waste p i l e s ,  land t r ea tmen t ,  l a n d f i l l s ,  and i n c i n e r a t o r s .  In some 
cases, these requirements may not be app l i cab le  o r  r e l e v a n t  t o  s p e c i f i c  s i t e  
cond i t ions  such a s  i n  the cases  where 200 miles  of roadway shoulder  was 
contaminated with PCBs,  o r  where ac re s  of  f o r e s t  were sprayed with waste 
substances.  In o t h e r  c a s e s ,  t hese  r egu la t ions  r e q u i r e  meeting publ ic  heal th-  
based s tandards ( e i t h e r  background, SDWA M a x i m u m  Contaminant Levels ,  o r  
A l t e r n a t e  Concentration L i m i t s )  as cleanup s t anda rds  f o r  c o r r e c t i v e  a c t i o n .  
The background and MCL standards may be used d i r e c t l y  i n  developing a remedial  
a l t e r n a t i v e .  A n  ACL, however, r e q u i r e s  a demonstration t h a t  concen t r a t ions  
higher  than an MCL w i l l  not be adverse t o  human h e a l t h  o r  t he  environment. 
The EPA Of f i ce  of Sol id  Waste i s  r e v i s i n g  i t s  ACL guidance. In the i n t e r i m ,  
i t  is advisable  t o  consu l t  with OSW or  OERR headquarters  s t a f f  t o  determine 
whether an ACL i s  an appropr i a t e  s tandard t o  pursue. 



Standards under the  Safe Drinking Water Act a r e  promulgated a s  MCLs , 
which r ep resen t  the al lowable l e v e l s  i n  public water systems. A s  a matter o f  
po l i cy ,  CERCLA w i l l  a l s o  use  them f o r  o t h e r  dr inking water exposures.  They 
a r e  g e n e r a l l y  based on l i f e t i m e  exposure t o  the contaminant f o r  a 70-kg 
(154-pound) a d u l t  who consumes 2 l i t e r s  (0.53 ga l lons )  of water p e r  day. The 
t o t a l  e m r i r o w e n t a l  exposure t o  contaminants w a s  g e n e r a l l y  considered i n  
c a l c u l a t i n g  s p e c i f i c  MCLs. EPA est imated the amount of the substance t o  which 
the average person is l i k e l y  t o  be exposed from a l l  sources  ( a i r ,  food, wa te r ,  
e t c . ) ,  and then determined the  f r a c t i o n  of the t o t a l  i n t ake  from d r ink ing  
water. 

In a d d i t i o n  t o  addressing h e a l t h  f a c t o r s ,  an MCL i s  required by law t o  
r e f l e c t  the technological  and economic f e a s i b i l i t y  of  removing the contaminant 
from the  water supply.  The l i m i t  set must  be f e a s i b l e  given the 
bes t  a v a i l a b l e  technology and treatment terhniques . A ‘margin of s a f e t y  i s  
included in  each of t he  s t anda rds .  Safety margins vary from chemical t o  
chemical because of t he  very d i f f e r e n t  r i s k s  a s soc ia t ed  with each. EPA is now 
developing recommended MCLs (RMCLs) f o r  dr inking water based e n t i r e l y  on 
h e a l t h  cons ide ra t ions .  

5.4.4 Nat ional  Ambient A i r  Qua l i ty  Standards (NAAQS) 

In developing NAAQS, a l l  sources of exposure t o  the contaminant ( food ,  
wa te r ,  a i r ,  e t c . )  a r e  considered i n  determining the h e a l t h  r i s k .  In a d d i t i o n ,  
by s t a t u t e ,  NAAQS must be based exc lus ive ly  on the a i r  q u a l i t y  c r i t e r i a  issued 
by EPA f o r  each a i r  p o l l u t a n t .  The Clean A i r  Act does not r e q u i r e  EPA. t o  
consider  the econanics of achieving the s tandards o r  the t echno log ica l ,  f e a s i -  
b i l i t y  of implementing them. Standards can be promulgated as  annual maximums, 
annual geometric means, or  annual a r i t h m e t i c  means, or f o r  o t h e r  t h e  periods 
from one hour t o  one yea r ,  depending on the  p o l l u t a n t .  

Primary s t anda rds  must a l low an adequate s a f e t y  margin f o r  u n i d e n t i f i e d  
hazards  and e f f e c t s ,  though no r u l e  i s  used i n  s e t t i n g  t h i s  margin. The l a w  
r e q u i r e s  EPA t o  d i r e c t  i t s  a t t e n t i o n  t o  p a r t i c u l a r l y  s e n s i t i v e  c i t i z e n s ,  such 
a s  bronchial  as thmatics  and emphysematics. In developing primary NAAQS, EPA 
must spec i fy  the na tu re  and s e v e r i t y  of the hea l th  e f f e c t s  of each contami- 
n a n t ,  c h a r a c t e r i z e  the  p e r t i n e n t  s e n s i t i v e  population, determine probable 
adverse h e a l t h  e f f e c t s  fo r  t h i s  populat ion,  and e s t ima te  the l e v e l  below which 
an adequate s a f e t y  margin reduces or e l imina te s  r i s k s .  Primary NAAQS thus  
depend mainly on the  d i r e c t  h e a l t h  e f f e c t s  of chemicals t o  s e n s i t i v e  groups 
c a l c u l a t e d  according t o  s c i e n t i f i c  da t a .  
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5.4.5 Federal  Water Qua l i ty  Cri ter ia  and S t a t e  Water Qua l i ty  Standards 

Federal  water q u a l i t y  c r i t e r i a  f o r  p r o t e c t i n g  human h e a l t h  now cover 
62 of 65 c l a s s e s  of t ox ic  p o l l u t a n t s .  The h e a l t h  assessment c r i t e r i o n  is an 
estimate of the ambient su r f ace  water concen t r a t ion  t h a t  w i l l  not r e s u l t  i n  
adverse h e a l t h  e f f e c t s  i n  humans, o r ,  i n  the case of suspect  or proven 
carcinogens,  the concen t r a t ions  a s soc ia t ed  with incremental  cancer r i s k s .  
The Federal  c r i t e r i a  a r e  nonenforceable g u i d e l i n e s  and, t h e r e f o r e ,  are 
l i s t e d  as o t h e r  c r i t e r i a  t o  be considered i n  Table 4-2. However, many 
S t a t e s  have used these c r i t e r i a  i n  develoging enforceable  ambient water 
q u a l i t y  s tandards.  These State s t anda rds  a r e  considered app l i cab le  and 
r e l evan t  t o  Superfund remedial a c t i o n s  f o r  su r face  water s i t u a t i o n s  t h a t  
involve e i t h e r  dr inking water o r  f i s h  inges t ion  exposure r o u t e s .  

Water q u a l i t y  s tandards e s t a b l i s h  goa l s  f o r  s p e c i f i c  water bodies and 
a l s o  serve as  the r egu la to ry  b a s i s  f o r  water quali ty-based c o n t r o l s  beyond 
the  technology-based l e v e l s  of t reatment  required by s e c t i o n s  301(b) and 306 
of the Clean Water Act. 
where necessary,  promulgated by EPA) t o  p r o t e c t  the pub l i c  h e a l t h  o r  we l fa re  
and enhance water q u a l i t y .  A water q u a l i t y  s tandard c o n s i s t s  of two main 
par ts :  ( 1 )  s p e c i f i c a t i o n  of designated use ( o r  uses) t h a t  cons ide r s  t he  
water body's value fo r  public water s u p p l i e s ;  propagation of f i s h ,  s h e l l -  
f i s h ,  and w i l d l i f e ;  r e c r e a t i o n a l  use ;  nav iga t ion ;  and a g r i c u l t u r a l ,  indus- 
t r i a l ,  and o the r  purposes; and ( 2 )  c r i t e r i a  spec i fy ing  numerical l i m i t s  o r  
o t h e r  f a c t o r s  necessary t o  p ro tec t  the designated use.  

Water q u a l i t y  s tandards are adopted by S t a t e s  ( o r ,  

S t a t e s  must adopt water q u a l i t y  s tandards s t r i n g e n t  enough to  p r o t e c t  
designated uses.  Numerical c r i t e r i a  may be based on EPA recommendations o r  
on o the r  s c i e n t i f i c a l l y  d e f e n s i b l e  methods. 
recommended c r i t e r i a  t o  r e f l e c t  l o c a l  environmental cond i t ions  and human 
exposure p a t t e r n s .  When a c r i t e r i o n  t o  p r o t e c t  hman  h e a l t h  must be devel-  
oped f o r  a chemical t h a t  has no n a t i o n a l  c r i t e r i o n ,  the u s e r  should consu l t  
EPA Headquarters f o r  a s s i s t a n c e .  The l a t e s t  g u i d e l i n e s  fo r  d e r i v i n g  hea l th -  
r e l a t e d  water q u a l i t y  c r i t e r i a  are published i n  45 FR 79341 (November 28, 
1980). Guidance (unpublished) on modifying human h e a l t h  c r i t e r i a  may be 
found i n  the  J R B  Associates (1982) r e p o r t  "Suggested Protocol  by Which 
S t a t e s  Could Recomnend Surface Water Qua l i ty  C r i t e r i a  f o r  Spec i f i c  Water 
Bodies for  t he  Purpose of P ro tec t ing  Human Health" (EPA, Of f i ce  of Water 
Regulation and Standards) .  In g e n e r a l ,  the  u s e r  w i l l  be d i r e c t e d  toward 
s p e c i f i c  r i s k  l e v e l  ranges as  descr ibed i n  s e c t i o n  5 . 7 .  

S t a t e s  may a l s o  modify EPA's 

'States with s p e c i f i c  numerical ambient s t anda rds  f o r  t o x i c s  include 
Arizona, Arkansas, C a l i f o r n i a ,  Colorado, District of Columbia, Delaware, 
F l o r i d a ,  Idaho, Kentucky, Louis iana,  Maine, Maryland, M i s s i s s i p p i ,  Nevada, 
New Hampshire, New Je r sey ,  New York, North Carol ina,  North Dakota, Ohio, 
Oklahoma, Oregon, Puerto Rico, South Dakota, V i r g i n i a ,  and West Vi rg in i a .  
Appropriate agencies i n  o the r  states should be consul ted t o  determine i f  
s tandards have r e c e n t l y  been adopted. 
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For most chemicals,  Federal  water q u a l i t y  c r i t e r i a  t o  p r o t e c t  human 
h e a l t h  a r e  a v a i l a b l e  f o r  two d i f f e r e n t  exposure pathways. One c r i t e r i o n  is  
based on inges t ion  of both dr inking water and a q u a t i c  organisms, and the  
o t h e r  i s  based on i n g e s t i o n  of aqua t i c  organisms alone. The c r i t e r i a  cal-  
c u l a t i o n s  inco rpora t e  the  assumption t h a t  a 70-kilogram adu l t  consumes 2 
l i t e rs  of water and/or 6 . 5  grams of a q u a t i c  organisms d a i l y  f o r  a 70-year 
l i f e t i m e .  Of course,  c a l c u l a t i o n s  can be made t o  d e r i v e  an ad.justed cri-  
t e r i o n  f o r  d r ink ing  water inges t ion  on ly ,  based on the  two published 
c r i t e r i a  and the same dose assumptions. Table 5-2 l is ts  these ad jus t ed  
c r i t e r i a  by chemical,  along with the  published c r i t e r i a  f o r  combined 
d r ink ing  water and aqua t i c  organism i n g e s t i o n .  
more appropr i a t e  fo r  Superfund s i tes  with groundwater contamination because 
the  c r i t e r i a  are based on a more r e a l i s t i c  exposure a s s k p t i o n .  

The adjusted c r i t e r i a  a r e  

5 . 4 . 6  PCBs - 
Superfund remedial a c t i o n s  should consider  EPA's c u r r e n t  d r a f t  PCB 

cleanup po l i cy  c u r r e n t l y  under development by the Of f i ce  of  P e s t i c i d e s  and 
Toxic Substances under a u t h o r i t y  of the Toxic Substances Control Act (TSCA). 
Headquarters should be consul ted t o  determine t h e  impact of t h i s  po l i cy  on 
s p e c i f i c  RI/FS p r o j e c t s .  
t he  PCB d i s p o s a l  and l a b e l i n g  r e g u l a t i o n s  (40 CFR 761). 

A l l  d i s p o s a l  of PCBs must be i n  accordance with 

5 . 5  CONSIDER OTHER CRITERIA AND ADVISORIES 

Tables. 4-2 and 5-2 l i s t  o t h e r  c r i t e r i a ,  a d v i s o r i e s  and guidance t h a t  
should be considered i n  the  development and eva lua t ion  of a l t e r n a t i v e s .  

5 . 5 . 1  C r i t e r i a  f o r  Noncarcinogens 

On t he  b a s i s  of a survey of t he  tox ico log ica l  l i t e r a t u r e ,  EPA has 
developed a "no observed adverse e f f e c t  l eve l "  (NOAEZ) f o r  many chemicals. 
The NOAELs a r e  usua l ly  based ,on  animal s t u d i e s ,  al though human d a t a  a r e  used 
wherever a v a i l a b l e .  Safety f a c t o r s  are then appl ied t o  account f o r  t h e  
u n c e r t a i n t y  i n  using a v a i l a b l e  d a t a  t o  c a l c u l a t e  human e f f e c t s  r e s u l t i n g  i n  
an acceptable  d a i l y  in t ake  (ADI). C r i t e r i a  ( e . g . ,  water concen t r a t ions )  a r e  
der ived from the ADIs and the s tandard dose assumptions given above. 

5 . 5 . 2  C r i t e r i a  f o r  Carcinogens 

The same exposure pathways and dose assumptions a r e  used f o r  carcino- 
gens as  f o r  noncarcinogens. A l i t e r a t u r e  search of  human and animal car-  
c inogenic  e f f e c t s  forms the b a s i s  f o r  EPA's e s t ima te  of t he  r i s k  posed by . 
p o t e n t i a l  human carcinogens.  There is  no s c i e n t i f i c  b a s i s  fo r  e s t ima t ing  
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"safe" l e v e l s  of carcinogens because t h e r e  is  no way at  present  t o  e s t a b l i s h  
a threshold f o r  carcinogenic  e f f e c t s .  Criteria f o r  a l l  carcinogens s ta te  
t h a t  the recomnended concen t r a t ion  f o r  m a x i m u m  p r o t e c t i o n  of human h e a l t h  i s  
zero.  EPA has a l s o  est imated water concen t r a t ions  corresponding t o  incre- 
mental  r i s k  l e v e l s  using a l i n e a r ,  nonthreshold e x t r a p o l a t i o n  model. 
Ex t r apo la t ion  models provide only an e s t ima te  of r i s k ,  bu t  a r e  the  b e s t  
a v a i l a b l e  t o o l  f o r  desc r ib ing  the  p o t e n t i a l  t h r e a t  of a substance,  given 
c e r t a i n  assumptions. In i t s  c r i t e r i a ,  EPA provides water conce t r a t i o n s  
corresponding t o  incremental  l i f e t i m e  cancer r i s k s  of 10 , 10 , and -7 -R 

5.5.3 Health Advisories  (SNARLS) 

In  a d d i t i o n  t o  MCLs, EPA a l s o  provides dr inking water s u p p l i e r s  with 
guidance on chemicals t h a t  may be i n t e r m i t t e n t l y  encountered i n  water sys- 
tems and are bel ieved t o  pose a n e a r - t e m  r i s k ,  ye t  a r e  unregulated i n  
dr inking water. 
Water i n  the  form of h e a l t h  a d v i s o r i e s  o r  SNARLS. Health a d v i s o r i e s  a r e  not 
mandatory. They a r e  c a l c u l a t e d  t o  r e f l e c t  t he  consumption and t o x i c o l o g i c a l  
c h a r a c t e r i s t i c s  of a 10-kg c h i l d  (1-year-old i n f a n t )  who consumes an esti- 
mated 1 l i t e r  of  water d a i l y .  SNARLS are c a l c u l a t e d  f o r  t h ree  exposure 
l e v e l s :  1 day, 7 o r  10 days,  and fo r  a longer term (weeks o r  months). A 
s a f e t y  margin is factored i n  t o  p r o t e c t  the most s e n s i t i v e  members of t he  
general  populat ion.  However, SNARLS ignore carcinogenic  r i s k s  and synergis-  
t i c  e f f e c t s  of chemicals.  SNARLS f o r  c e r t a i n  chemicals con ta in  carcinogenic  
r i s k  e s t ima tes  t h a t  can be used when appropr i a t e .  

These g u i d e l i n e s  a r e  developed by the Of f i ce  of  Drinking 

5.6 ADJUSTMENT OF STANDARDS AND CRITERIA 

A s  a r e s u l t  of va r ious  t echn ica l  a spec t s  of s t anda rds  development, some 
concen t r a t ion  l i m i t s  w i l l  r e q u i r e  adjustment be fo re  being appl ied t o  a spe- 
c i f i c  s i te .  The f i r s t  s t e p  is  t o  determine whether each concen t r a t ion  l i m i t  
is d i r e c t l y  app l i cab le  o r  must be adjusted f o r  the s p e c i f i c  s i t e  cond i t ions .  
A s  an i l l u s t r a t i o n  of t h i s ,  water q u a l i t y  c r i t e r i a ,  which were developed f o r  
su r face  water, can be adjusted f o r  ground water by r e c a l c u l a t i n g  and 
excluding the assumption of f i s h  inges t ion  ( a s  i n  Table 5-2). 
guidance on ad jus t ing  s tandards f o r  s p e c i f i c  s i tes  is  under development. 

Addit ional  

5.7 UNAVAILABLE OR INAPPROPRIATE STANDARDS 

A s  Table 5-2 shows, r e l evan t  o r  app l i cab le  ambient concen t r a t ion  l i m i t s  
are not a v a i l a b l e  f o r  a l l  media f o r  many chemicals commonly found a t  
Superfund s i tes .  

Where no r e l evan t  o r  app l i cab le  s t anda rds  a r e  a v a i l a b l e ,  the u s e r  
should consul t  headquarters  on a case-by-case b a s i s  f o r  f u r t h e r  guidance. 
I n  gene ra l ,  headquarters  w i l l  i n s t r u c t  the user t o  develop a t  l e a s t  one . 
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-6 o p t i o n  t h a t  corresponds t o  a 10 r i s k  l e v e l .  In a d d i t i o n ,  t he  user  w ' l l  be 
in2 ruc t ed  t o  develop reasonable a l t e r n a t i v e s  t h a t  correspond t o  a 10 t o  
10 r i s k  l e v e l .  The s p e c i f i c  manner of p r e s e n t a t i o n  of exposure and r i s k  
l e v e l s  w i l l  be i n  accordance with Agency g u i d e l i n e s  (USEPA, 1984a-f). 
F u r t h e r ,  i t  may be necessary f o r  headquarters  t o  request  review by o the r  
program o f f i c e s  to  determine the appropr i a t e  response.  

-t 

Guidance on r i s k  assessment is under developinent f o r  those s i t u a t i o n s  

.of concern.  The guidance w i l l  spec i fy  procedures f o r  both carcinogens and 
where r e l e v a n t  or app l i cab le  s tandards a r e  not a v a i l a b l e  fo r  every chemical 

non-carcinogens, and w i l l  address the  i s s u e  of chemical mixtures .  
Furthermore, t he  guidance w i l l  spec i fy  the r i s k  range t h a t  a l t e r n a t i v e s  w i l l  
be designed t o  meet. 

5.8 SUMMARY OF PUBLIC HEALTH EVALUATION 

A summary of t he  public h e a l t h  e f f e c t i v e n e s s  must be presented f o r  each 
a l t e r n a t i v e  analyzed. This includes an eva lua t ion  of  the ex ten t  t o  which 
each a l t e r n a t i v e  a t t a i n s ,  exceeds,  or f a l l s  sho r t  of app l i cab le  or r e l e v a n t  
environmental s tandards.  Where these a r e  not a v a i l a b l e ,  the a n a l y s i s  fo r  
management of  migrat ion a l t e r n a t i v e s  should eva lua te  the r i s k s  of va r ious  
exposure l e v e l s  projected or  remaining a f t e r  implementation of the 
a l t e r n a t i v e  under cons ide ra t ion .  Table 5-3 p re sen t s  key quest ions t o  be 
sumnarized i n  quant i fying the public h e a l t h  e f f e c t s  a s soc ia t ed  .with each 
a l t e r n a t i v e .  The summary p resen ta t ion  is a l s o  addressed i n  chap te r  ,a. . 

. 
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TABLE 5-3. SUMMARY OF KEY PUBLIC HEALTH EVALUATION QUESTIONS 

A. Technical i s s u e s  

1. What technologies  w i l l  minimize o r  prevent 
exposures otherwise expected a t  the s i t e ?  

2.  What chemical r e l e a s e s  w i l l  be minimized o r  
prevented by the remedial a c t i o n ?  

3. What chemical releases w i l l  not be minimized o r  
prevented? 

4. Over what t i m e  w i l l  chemical concen t r a t ions  be 
reduced a t  r ecep to r  l o c a t i o n s ,  e .g . ,  on - s i t e ,  a t  
d r ink ing  water i n t a k e s ,  i n  ambient a i r ,  e t c . ?  
(Be as s p e c i f i c  as  poss ib l e ;  providing 
q u a l i f i c a t i o n s  i f  necessary.)  

B. Exposure i s s u e s  

1. What exposure i s  expected during the  remedial 
a c t  ion? 

2 .  What exposure i s  expected af ter  the  remedial 
a c t  ion? 

3 .  What r e l evan t  and app l i cab le  s tandards w i l l  be 
m e t /  not met ? 

4.  What o t h e r  c r i t e r i a ,  guidance or  a d v i s o r i e s  w i l l  
be m e t ?  

5 .  What adjustments were made t o  s t anda rds ,  
c r i - t e r i a ,  a d v i s o r i e s ,  or guidance? 
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CHAPTER 6 

EVALUATE ENVIRONMENTAL IMPACTS 

In  developing and eva lua t ing  response a l t e r n a t i v e s ,  a major concern i s  
The Nat ional  O i l  adequate remediation and p r o t e c t i o n  of  the environment. 

and Hazardous Sybstances Contingency Plan (NCP) r e q u i r e s ,  i n  s e c t i o n  
300.68( i )  ( 2  1 (D) : 

An assessment of each a l t e r n a t i v e  i n  terms of the  e x t e n t  
t o  which it is expected t o  e f f e c t i v e l y  mit . igate  and 
minimize damage t o ,  and provide adequate p r o t e c t i o n  o f ,  
publ ic  h e a l t h ,  welfare  , and t h e  environment , r e l a t i v e  t o  
the o t h e r  a1 t e r n a t i v e s  analyzed..  .. 

Sect  ion 300.68( i )  (2  1 (E) r equ i r e s  : 

An a n a l y s i s  of any adverse environmental impacts,  methods 
for  m i t i g a t i n g  these impacts,  and c o s t s  of m i t i g a t i o n .  

This chapter  provides guidance €or preparing the environmental 
assessment of proposed remedial a l t e r n a t i v e s .  Generally accepted methods of  
environmental a n a l y s i s  w i l l  be appropr i a t e  f o r  many hazardous waste s i t e s ,  
but  unique cond i t ions  may r e q u i r e  innovat ive procedures. The eva lua t ion  o f  
a l t e r n a t i v e s  should be performed by persons with e x p e r t i s e  i n  the  environ- 
mental sciences and should be based on the  b e s t  a v a i l a b l e  d a t a  and e v a l u a - ,  
t i o n  techniques appropr i a t e  for  the p a r t i c u l a r  s i t e  and t h e  a l t e r n a t i v e s  
being addressed. 

Environmental contamination i s  o f t e n  widespread and may o r i g i n a t e  from 
seve ra l  sources .  The environmental assessment should focus on t he  s i t e  
problems and pathways of contamination a c t u a l l y  addressed by the  a l t e rna -  
t i v e s  i d e n t i f i e d  through screening.  The environmental assessment w i l l  h e l p  
determine which remedial a l t e r n a t i v e (  s) , w i l l  achieve adequate p r o t e c t i o n  and 
improvement of the environment at  those s i t e s  where environmental damage i s  
an important cons ide ra t ion .  A d e t a i l e d  a n a l y s i s  of environmental e f f e c t s  
need not be performed when they a r e  not within the scope o f  those a l t e r -  
n a t i v e s .  However, any known environmental problems not addressed by the 
remedial a l t e r n a t i v e s  should be c l e a r l y  desc r ibed .  

'Federal R e g i s t e r ,  Vol. 47, No. 137, J u l y  16, 1982. 
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6 .1  OVERVIEW OF THE ENVIRONMENTAL ASSESSMENT 

An environmental assessment of the "no-action" a l t e r n a t i v e  should be 
performed f o r  a l l  s i t e s .  This environmental assessment desc r ibes  the  
c u r r e n t  s i t e  s i t u a t i o n  and the  environmental cond i t ions  a n t i c i p a t e d  i f  no 
emergency or remedial a c t i o n s  a r e  taken. The assessment should (1) d e t e r -  
mine the  value (or uses )  of t h e  a r eas  t h a t  a r e  contaminated or threatened 
with contamination, (2) i d e n t i f y  the types of impacts t h a t  a r e  l i k e l y ,  and 
( 3 )  a s ses s  the general  s i g n i f i c a n c e  of the impacts. 

The u s e r  can forego d e t a i l e d  a n a l y s i s  of the adverse e f f e c t s  of any 
remedial  a l t e r n a t i v e s  under cons ide ra t ion  i f  the  prel iminary a n a l y s i s  
conducted du r ing  the screening s t a g e  shows t h a t  implementation w i l l  not 
r e s u l t  i n  any of the following: 

e A s u b s t a n t i a l  i nc rease  i n  a i rbo rne  emissions 

e A new d i scha rge  t o  su r face  or ground waters 

e An i nc rease  i n  the volume of loading of a p o l l u t a n t  from e x i s t i n g  
sources  or a new f a c i l i t y  t o  receiving waters 

e Known or expected s i g n i f i c a n t  adverse e f f e c t s  on the environment or 
on human use of environmental resources  

e Known or expected d i r e c t  or i n d i r e c t  adverse e f f e c t s  on environ- 
mental ly  s e n s i t i v e  resources  or a r e a s ,  such as  wetlands,  prime and 
unique a g r i c u l t u r a l  l ands ,  a q u i f e r  recharge zones, a r cheo log ica l  and 
h i s t o r i c a l  s i t e s ,  and endangered and threatened spec ie s .  

The above c r i t e r i a  a r e  based on the concepts of c a t e g o r i c a l  exclusion a s  
provided f o r  i n  the National Environmental Pol icy Act and subsequent 
r e g u l a t i o n s  (40 CFR 1508.4; 40 CFR 6.107, 6.506) and the provis ions f o r  a 
f ind ing  of no s i g n i f i c a n t  impact (40 CFR 1508.131, which e x e m p t s  Federal  
agencies  from preparing an Environmental Impact Statement. I f  an 
a l t e r n a t i v e  w i l l  not r e s u l t  i n  s i g n i f i c a n t  adverse impacts and, t h e r e f o r e ,  
does not' r e q u i r e  p repa ra t ion  of a d e t a i l e d  environmental assessment of 
adverse e f f e c t s ,  a statement should be prepared t h a t  documents t h a t  f inding 
and sumnarizes the supporting reasoning.  

6 . 2  EVALUATE ALTERNATIVE RESPONSES 

The environmental assessment should address the e f f e c t s  of each 
remedial a l t e r n a t i v e  under cons ide ra t ion ,  including long-term and short-term 
e f f e c t s .  The l e v e l  of d e t a i l  i n  t he  environmental assessment should depend 
on the degree of a c t u a l  or p o t e n t i a l  damage t o  the environment providing the 
impetus f o r  response.  The appropr i a t e  l e v e l  of d e t a i l  w i l l  be determined by 
the  u s e r  bu t  should be adequate t o  canpare the expected environmental 
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b e n e f i t s  of d i f f e r e n t  a l t e r n a t i v e s  meaningfully and t o  determine the e x t e n t  
of t he  impacts of remedial cons t ruc t ion  and ope ra t ions .  
should assure  the publ ic  and EPA t h a t  t he  impacts of remedial measures are 
not s i g n i f i c a n t  o r  r e s u l t  from the  only v i a b l e  op t ion ,  and should i d e n t i f y  
problem a reas  and suggest measures f o r  m i t i g a t i n g  adverse impacts.  

Such information 

Fac to r s  gene ra l ly  considered i n  determining the d e t a i l  demanded 
include the following: (1) e f f e c t s  on environmentally s e n s i t i v e  a r e a s ,  
( 2 )  v i o l a t i o n  of environmental s t anda rds ,  (3)  short-  and long-term e f f e c t s ,  
and (4) i r r e v e r s i b l e  comnitments of resources .  

Findings should be presented t o  a1 low comparing the  environmental 
e f f e c t s  of a l t e r n a t i v e s .  Environmental e f f e c t s  of  remedial a c t i o n s  may 
include a wide range of e f f e c t s ,  including hydrology, geology, a i r  q u a l i t y ,  
biology,  socioeconanics,  land use,  and a rcheo log ica l  and h i s t o r i c a l  s i tes .  
In  gene ra l ,  each a l t e r n a t i v e  should be evaluated by consider ing such 
b e n e f i c i a l  e f f e c t s  of  t he  response as  changes i n  the r e l e a s e  of  contaminants 
and f i n a l  environmental cond i t ions ,  improvements i n  t h e  b i o l o g i c a l  
environment, and improvements i n  the resources  t h a t  people use.  Expected 
adverse e f f e c t s  of remedial c o n s t r u c t i o n  o r  ope ra t ions  should a l s o  be 
considered i n  a d d i t i o n  t o  the e f f e c t s  of the f i n a l  reinedy. Each of  t hese  
t o p i c s  is discussed f u r t h e r  below. 

The eva lua t ion  should d i s c u s s  both primary and secondary e f f e c t s  of t he  
remedial ac t ion .  
f i c i a l  r e s u l t s  and a r e  gene ra l ly  a s soc ia t ed  'kith the immediate reason f o r  
taking a c t i o n  a t  the s i te .  Direct  adverse e f f e c t s  may r e s u l t  from construc-  
t i o n  a c t i v i t i e s ,  from s t a b i l i z a t i o n  following completion of t he  construc- 
t i o n ,  o r  from long-term remedial a c t i v i t i e s .  I n d i r e c t  adverse o r  b e n e f i c i a l  
r e s u l t s  of the a l t e r n a t i v e ,  such as e f f e c t s  on the economy of the a r e a  o r  on 
migrat ion p a t t e r n s ,  g e n e r a l l y  should not be discussed unless  s p e c i a l  
circumstances a f f e c t  environmental impacts. 

Primary e f f e c t s  of t he  remedy a r e  d i r e c t  adverse o r  bene- 

h 

6 .2 .1 Benef i c i a l  E f f e c t s  of t he  Response 

6 . 2 . 1 . 1  Changes i n  the Release of Contaminants and F ina l  
Environmental Conditions 

The user  should e s t ima te  the  e f f e c t s  of remedial measures i n  terms of 
t he  concen t r a t ions  of contaminants i n  each environmental medium of concern,  
both during .and a f t e r  these measures, and the t i m e  required t o  reach d e s i r e d  
l e v e l s .  These eva lua t ions  should be the  same o r  similar i n  content  and 
c l o s e l y  coordinated k i t h  those f o r  t echn ica l  .performance and implement- 
a b i l i t y ,  discussed i n  chap te r  3. 

Federal  l e g i s l a t i o n  and r e g u l a t i o n s  r e l e v a n t  t o  a s ses s ing  environmental 
impacts were discussed i n  chap te r  4, notably the Clean Water Act; Marine 
P r o t e c t i o n ,  Research, and Sanc tua r i e s  Act; t h e  Clean A i r  A c t  and the 
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National Environmental Pol icy Act. 
provide benchmarks t o  eva lua te  c u r r e n t  o r  a n t i c i p a t e d  env'ironmental. 
cond i t ions .  

The r e g u l a t i o n s  under these Acts can 

. .  

. .  

The ambient r e s i d u a l  contamination predicted f o r  d i f f e r e n t  remedial 
a l t e r n a t i v e s  should be compared t o  e x i s t i n g  c r i t e r i a  and s t anda rds .  
e v e r ,  a v a i l a b l e  environmental c r i t e r i a  and s t anda rds  may not always be 
s u i t a b l e  f o r  d i r e c t  comparison. The use r  should determine i f  t he  s i t e  
c o n d i t i o n s  a r e  s u b s t a n t i a l l y  d i f f e r e n t .  from those used t o  c a l c u l a t e  the 
c r i t e r i a .  I f  they a r e ,  the c r i t e r i a  should be adapted t o  a c t u a l  s i t e  con- 
d i t i o n s .  The u s e r  should consu l t  with Federal  and S t a t e  agency personnel 
who have e x p e r t i s e  i n  modifying c r i t e r i a  o r  i n  dete'rmining c r i t e r i a  f o r  
substances t h a t  had none. The following s e c t i o n s  summarize c r i t e r i a  t h a t  
have been developed o r  can be obtained by c o n s u l t a t i o n  with, Federal  and 
S t a t e  o f f i c i a l s .  

How- 

Surface Water. Water q u a l i t y  s tandards e s t a b l i s h  g o a l s  f o r  s p e c i f i c  
water bodies and a l s o  serve as  the b a s i s  fo r  water quali ty-based c o n t r o l s  
beyond the  technology-based l e v e l s  of t reatment  required by s e c t i o n s  301 (b)  
and 306 of the Clean Water A c t .  Water q u a l i t y  s tandards are adopted by 
S t a t e s  ( o r ,  where necessary,  promulgated by EPA) t o  p r o t e c t  the publ ic  
h e a l t h  or  welfare  and enhance the q u a l i t y  of the water. A water q u a l i t y  
s t anda rd  c o n s i s t s  of  two main par t s :  (1) a s p e c i f i c a t i o n  of designated use  
( o r  uses) t h a t  considers  the water body's va lue  f o r  public water s u p p l i e s ;  
propagation of f i s h ,  s h e l l f i s h ,  and w i l d l i f e ;  r e c r e a t i o n a l  use;  nav iga t ion ;  
and a g r i c u l t u r a l ,  i n d u s t r i a l ,  and o t h e r  purposes;  and (2)  c r i t e r i a  specify-  
ing numerical l i m i t s  o r  o t h e r  f a c t o r s  necessary t o  p r o t e c t  the designated 
use .  

S t a t e s  must adopt water q u a l i t y  c r i t e r i a  s t r i n g e n t  enough t o  p r o t e c t  
the designated uses.  Table 6-1 i d e n t i f i e s  S t a t e s  with water q u a l i t y  s tan-  
da rds  by type of s tandard.  Numerical c r i t e r i a  may be based on EPA recom- 
mendations o r  on o t h e r  s c i e n t i f i c a l l y  d e f e n s i b l e  methods. S t a t e s  may a l s o  
modify EPA's recommended c r i t e r i a  and set s i t e - s p e c i f i c  c r i t e r i a  where ( 1 )  
background water q u a l i t y  parameters, such as pH, hardness ,  temperature,  and 
c o l o r ,  appear t o  d i f f e r  s i g n i f i c a n t l y  from the  l abora to ry  water used i n  
developing EPA's recomnended c r i t e r i a ,  o r  (2)  the types of  l o c a l  a q u a t i c  
organisms d i f f e r  s i g n i f i c a n t l y  f rom those a c t u a l l y  t e s t e d  i n  developing the 
EPA's. recomnended c r i t e r i a  o r  have adapted t o  higher  p o l l u t a n t  l e v e l s .  
Guidance on modifying na t iona l  c r i t e r i a  on aqua t i c  Life  is found i n  the  
"Water Q u a l i t y  Standards Handbook" (EPA, December 1983) and the "Draft  
Technical Support Document For Water Qual ity-Based Toxics Control" (EPA, 
Of f i ce  of Water Regulation and Standards,  November 28 ,  1980). When a 
c r i t e r i o n  must be developed f o r  a chemical fo r  which a n a t i o n a l  c r i t e r i o n  
has not been e s t a b l i s h e d ,  t he  user should consu l t  EPA headquarters  f o r  
a s s i s t a n c e .  Guidelines for  developing water q u a l i t y  c r i t e r i a  f o r  aqua t i c  
l i f e  a r e  published i n  45 FR 79341 (November 28, 1980). Revisions t o  these  
g u i d e l i n e s  have been proposed; s ee  49 FR 4553 (February 7 ,  1984). 

The revised water q u a l i t y  s tandards r e g u l a t i o n  ( s e e  40 CFR 131; 48 FR 
51400, November 8 ,  1983) emphasizes c r i t e r i a  fo r  t o x i c  p o l l u t a n t s  i n  S t a t e  
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TABLE 6-1. AVAILABILIm OF 
OR STANDARDS 

STATE AMBIENT WATER gUALIm CRITERIA 
FOR TOXIC SUBSTANCES 

Freshwater C r  i tgr i a  S a l t  w a  t e t  C r  i t ef;ia 
or  Standards or  Standards 

S t a t e  (Numerical) (Numerical 1 Comments 

.. . 

. 
.. 

'I 

Alabama 
Alaska 
Arizona X 
Arkansas X 
C a l i f o r n i a  X 

Colorado 
Connecticut 
Delaware 
D i s t r i c t  of 

Columbia 

F lo r ida  
Georgia 
Hawaii 
Idaho 
111 i n o i s  
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 

X 

X 

X 

X 

X 
X 

Maine X 
Maryland 
Mas sac huse t t s 

Numerical c r i t e r i a  
a r e  e f f l u e n t  
l i m i t s  f o r  t o t a l  
c h l o r i n a t e d  
p e s t i c i d e s ,  P C B s ,  
and r a d i o a c t i v i t y  

Adopted 304(a) 
guidance 

Current 1 y rev is  ing 
WQS t o  include 
numerical c r i t e r i a  
f o r  f reshwater  

(cont inued)  

a bIncludes both organic and inorganic  contaminants. 
Narrat ive "free-form" t o x i c s  c r i t e r i a  fo r  f reshwater  and saltwater a r e  
ava i l ab le  f o r  a l l  s t a t e s .  
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. .  a TABLE 6-1. (cont inued)  

Freshwater. C r i t  r i a  Sal twater  C r i t e g i a  
or  Standards i? or Standards 

State  ( Numer i c  a1 ) (Numerical) Comments 

Mic h ig  an 
Minnesota 
Miss i s s i pp i 
Missouri  
Montana 
Nebraska 
Nev ad a 
New Hampshire 
New J e r s e y  
New Mexico 

New York 
North Carolina 
North Dakota 
Oh i o  
Ok 1 ahana 
Oregon 
Pennsylvania 
Puerto Rico 
Rhode I s l and  
South Carol ina 
South Dakota X 
Tennessee 
Texas X 
U t  ah 
Vermont 
V i r g i n i a  X 
Washing ton 
West V i r g i n i a  X 
W i scons i n  
Wyoming 

X 
X 
X 
X 

.- x 

X 
C r i t e r i a  a r e  only 
f o r  r i v e r s  t h a t  
have d r ink ing  
water use  desig- 
na t ions  

X 

. .  X 
X 

a 

bNar ra t ive  ''free-form" t o x i c s  c r i t e r i a  f o r  freshwater and sa l twa te r  a r e  
Includes both organic  inorganic  contaminants.  

a v a i l a b l e  fo r  a l l  s tates.  
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standards as  the b a s i s  f o r  p e r m i t  l i m i t a t i o n s  under the National P o l l u t a n t  
Discharge El iminat ion System. Most S t a t e  s t anda rds  do not include numerical 
c r i t e r i a  fo r  many tox ic  chemicals.  When s t anda rds  do not spec i fy  c r i t e r i a  
f o r  t o x i c  chemicals,  guidance documents on c r i t e r i a  or l i t e r a t u r e  r e p o r t s  
are used. A l l  S t a t e s  have a gene ra l  n a r r a t i v e  requirement i n  t h e i r  water 
q u a l i t y  s tandards t h a t  t h e i r  waters must not con ta in  tox ic  substances i n  
t o x i c  amounts. Most S t a t e  s tandards include a n a r r a t i v e  c r i t e r i o n  fo r  f i s h  
and w i l d l i f e  designated uses t h a t  a p p l i e s  a f t e r  mixing and r e q u i r e s  no 
chronic  t o x i c i t y  t o  r e p r e s e n t a t i v e  tes t  organisms. These S t a t e  s t anda rds  
t y p i c a l l y  include a p p l i c a t i o n  f a c t o r s  f o r  de r iv ing  a discharge chronic  
t o x i c i t y  va lue  from an acu te  t o x i c i t y  va lue  ( i . e . ,  0.05 for nonper s i s t en t  
wastes and 0.01 f o r  p e r s i s t e n t  wastes) .  

Ground Water. The ground-water po l i cy  discussed i n  chap te r  4 provides  
guidance but  not s p e c i f i c  ground-water c r i t e r i a .  
guidance documents appropr i a t e  t o  ground-water p ro tec t ion  when they.become 
a v a i l a b l e  from OGWP. 

The user should consu l t  

- S o i l s .  Two general  types of t h r e a t s  should be 'considered when 
developing c r i t e r i a  f o r  s o i l s :  (1)  d i r e c t  con tac t  by i n t r u d e r s  onto t h e  
s i t e ,  and (2 )  contamination of o t h e r  environmental media by the s o i l s .  
Unfortunately;  t he re  a r e  no c u r r e n t l y  promulgated environmental c r i t e r i a  or 
s t anda rds  for  contaminants i n  s o i l s ,  except PCB-contaminated s o i l s ,  which 
a r e  sub jec t  t o  TSCA limits. However, procedures f o r  c l o s i n g  e x i s t i n g  land- 
f i l l s  under RCRA may provide r e l evan t  approaches. Also,  a c t i o n  l e v e l s  such 
a s  the 1 ppb l i m i t  for d iox in  e s t a b l i s h e d  by ASTDR f o r  the Minker Stout  s i t e  
i n  Missouri may provide f u r t h e r  guidance. 

- A i r .  Hazardous a i r  p o l l u t a n t s  a t  s i t e s  c r e a t e  a s e r i o u s  t h r e a t  t o  * 

worker h e a l t h  and s a f e t y  during i n v e s t i g a t i o n s  and remedial a c t i o n .  Ser ious 
a i r  p o l l u t i o n  may a l s o  r e s u l t  from migra t ion  of t ox ic  gases  t o  the surround- 
ing environment and nearby populat ions.  In most i n s t a n c e s ,  a s e r i o u s  a i r  
p o l l u t i o n  problem would have an impact on publ ic  h e a l t h .  

Guidance on source emissions can be obtained from s e c t i o n  112  of  the' 
Clean A i r  Act, which d e f i n e s  an ambient hazardous a i r  p o l l u t a n t  as  a sub- 
s t ance  emitted by a s t a t i o n a r y  source ("any b u i l d i n g ,  s t r u c t u r e ,  f a c i l i t y ,  
or i n s t a l l a t i o n  which emits or may emit any a i r  po l lu t an t " )  t h a t ,  according 
t o  EPA, "causes ,  or c o n t r i b u t e s  t o ,  a i r  p o l l u t i o n  which may reasonably be 
a n t i c i p a t e d  t o  r e s u l t  i n  an inc rease  i n  m o r t a l i t y  or an increase i n  s e r i o u s  
i r r e v e r s i b l e ,  or i ncapac i t a t ing  r e v e r s i b l e ,  i l l n e s s  .I1 EPA i s  a l s o  required 
by the 1977 Clean A i r  Act amendments t o  review the primary and secondary 
s tandards f o r  major c r i t e r i a  p o l l u t a n t s .  Users should consu l t  these c r i t e -  
r i a  whenever. such p o l l u t a n t s  a r e  r e l eased  i n t o  the atmosphere from the s i t e .  

When commercial crops a r e  threatened by a i rbo rne  substances some 
measure of the a i r  q u a l i t y  should be developed to. t ake  account of crop 
damage. The Nat ional  Crop Loss Assessment Network g a t h e r s  d a t a  on the  
r e l a t i o n s h i p s  between y i e l d s  of major a g r i c u l t u r a l  crops and exposure t o  
substances l i k e  s u l f u r  dioxide.  
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6.2.1.2 Improvement i n  the B io log ica l  Environment 

The u s e r  should desc r ibe  the remedial a1 t e r n a t i v e s '  l i k e l y  improvements 
i n  the b i o l o g i c a l  environment. A n  uncontrol led waste s i t e  o f t e n  t h r e a t e n s  
nearby b i o l o g i c a l  communities, f o r  example,  by changing the eco log ica l  
s t r u c t u r e  t h a t  supports  organisms. The a b i l i t y  of a l t e r n a t i v e s  t o  reduce or 
e l i m i n a t e  such t h r e a t s  should be c l e a r l y  s t a t e d .  

The u s e r  should note  the b e n e f i t s  of  t he  a l t e r n a t i v e ,  e s p e c i a l l y  with 
regard t o  : 

0 .Sole source a q u i f e r s  

0 Wet 1 and s 

0 Floodplains 

0 Coastal  zone 

0 C r i t i c a l  h a b i t a t s  

o Prime a g r i c u l t u r a l  lands 

0 Federal parklands 

0 National f o r e s t s  

0 Wild l i f e  s a n c t u a r i e s  and refuges 

0 Habitat  p roduc t iv i ty .  

Discussion of t hese  a reas  can be found in  r egu la t ions  p ro tec t ing  them 
and i n  research r e p o r t s .  However, i n  many cases  the user  is urged t o  con- 
s u l t  with the r e l e v a n t  Fede ra l ,  S t a t e ,  l o c a l  f i s h  and w i l d l i f e  agenc ie s ,  and 
u n i v e r s i t i e s  fo r  more s p e c i f i c  information.  

Sole Source Aquifers.  A s o l e  source a q u i f e r  is designated under 
s e c t i o n  1424(a)(1) of the Safe Drinking Water Act a s  being the s o l e  or 
p r i n c i p a l  dr inking water source f o r  an a r e a  and, i f  contaminated, a s i g n i f -  
i c a n t  hazard t o  publ ic  h e a l t h .  EPA has now designated 17  s o l e  source 
a q u i f e r s  and is consider ing p e t i t i o n s  fo r  o the r  a reas .  

Wetlands. Wetlands a r e  a reas  inundated or sa tu ra t ed  by s u r f a c e  water 
or ground water f r equen t ly  and p e r s i s t e n t l y  enough t o  support  v e g e t a t i o n  
adapted t o  s a t u r a t e d  s o i l .  Wetlands g e n e r a l l y  include swamps,  marshes,  
bogs,  and similar a r e a s ,  and may be def ined by r e f e r r i n g  t o  U.S. Fish and 
Wi ld l i f e  C i r c u l a r  39 (1956) and l a t e r  r e v i s i o n s  r e s u l t i n g  from the  National 
Wetlands Inventory.  A wetlands assessment must be conducted as  p a r t  of the 
f e a s i b i l i t y  study. EPA i s  preparing a formal po l i cy  fo r  conducting wetlands 
assessments a t  Superfund s i t e s .  Information on environmental s t r e s s  and 
remedial ac t ions  f o r  wetlands can be obtained from the  U.S. Department o f  
t h e  I n t e r i o r ,  the U.S. Department of Commerce, the U.S. Army Corps of 
Engineers,  and appropr i a t e  S t a t e  o f f i c e s .  

6-8 

. . .  , .  



' I  

Floodplains .  One-hundred-year f loodp la ins  are designated on Flood 
Hazard Boundary Maps and Flood Insurance Rate Maps prepared by t h e  U.S. 
Department of Housing and Urban Development. The use r  should include a 
flood assessment i f  t h e  s i t e  is  on or near a f loodp la in .  EPA i s  preparing a 
formal po l i cy  f o r  conducting f loodp la ins  assessments at  Superfund s i t e s .  
Information on f loodp la ins  can be obtained from the  Federal  Insurance 
Administrat  ion,  the Federal  Emergency Management Agency, and a p p r o p r i a t e  
S t a t e  agencies .  

Coastal  Zones. Coastal  zones a r e  a reas  sub jec t  t o  management plans 
under the Coastal  Zone Management A c t .  Information on t he  e f f e c t s  of  
r e l e a s e s  on c o a s t a l  zones can be obtained from the Department of Commerce 
and from S t a t e  agencies  with management r e s p o n s i b i l i t i e s  under the Coastal  
Zone Management A c t .  

C r i t i c a l  H a b i t a t s  of Threatened or Endangered Species .  The Sec re t a ry  
of the I n t e r i o r  has determined t h a t  c e r t a i n  h a b i t a t s  a r e  c r i t i c a l  t o  t he  
continued ex i s t ence  of threatened or endangered s p e c i e s  l i s t e d  under s e c t i o n  
4 of the Endangered Species Act of 1973. Information about e f f e c t s  of  
r e l e a s e s  on threatened and endangered spec ie s  and c r i t i c a l  h a b i t a t s  can be 
obtained from the Department of t he  I n t e r i o r ,  the Department of Comnerce, 
and S t a t e  f i s h  and w i l d l i f e  agencies .  

P r i m e  and Unique Farmland. The Department of A g r i c u l t u r e ' s  So i l  
Conservation Se rv ice  (SCS) must keep an inventory of important farmlands 
(7 CFR 757.5). P r i m e  farmland has t h e  b e s t  combination of physical  and 

.chemical c h a r a c t e r i s t i c s  f o r  producing food, feed,  forage,  f i b e r ,  and o i l -  
seed crops.  It is  a l s o  a v a i l a b l e  f o r  p a s t u r e ,  range,  and f o r e s t  land. 
Unique farmland produces s p e c i f i c  high-value food and f i b e r  crops.  I f  t h e  
u s e r  suspec t s  t h a t  prime and unique farmlands a r e  threatened by a s i t e ' s  
cond i t ion ,  he or she should contact  the S t a t e  SCS o f f i c e  t o  v e r i f y  the  
farmland 's  s t a t u s .  Any b e n e f i c i a l  e f f e c t s  on such a reas  should be included 
i n  the f e a s i b i l i t y  s tudy.  

Federal  Parklands.  Federal  parklands a r e  a r e a s  of recognized s c e n i c ,  
r e c r e a t i o n a l ,  a r cheo log ica l ,  o r  h i s t o r i c a l  va lue .  A s  required by regula- 
t i o n ,  when the resource a f f ec t ed  is designated by the Federal  government, 
the Federal  management agency r e spons ib l e  fo r  the a rea  should be consu l t ed .  
Designated a reas  included a r e  n a t i o n a l  parks ,  n a t i o n a l  wilderness  a r e a s ,  
n a t i o n a l  r e c r e a t i o n a l  a r e a s ,  n a t i o n a l  wild and scen ic  r i v e r s ,  n a t i o n a l  
h i s t o r i c  p l aces ,  n a t i o n a l  n a t u r a l  resource a r e a s ,  and n a t i o n a l  w i l d l i f e  
refuges.  

National F o r e s t s .  I f  a s i t e ' s  cond i t ion  th rea t ens  n a t i o n a l  f o r e s t  
land,  the user should consul t  the U.S. Fo res t  Service a t  t he  Department o f  
Agr i cu l tu re .  
Renewable Resources Planning Act of 1974 and the National Forest  Management 
Act of 1976 t o  prepare Federal  and regional  management p l ans .  The u s e r  
should note t h e  e f f e c t s  of remedial a c t i v i t i e s  on these  p l ans .  

The Forest  Service is required by the Forest  and Rangeland 
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W i l d l i f e  S a n c t u a r i e s  and Refuges. Various land management sys tems 
p r o t e c t  w i l d l i f e  s a n c t u a r i e s  and r e fuges .  Publ ic  lands a r e  managed by the 
Bureau of  Land Management, the U.S. Fish and W i l d l i f e  Se rv ice ,  the Nat ional  
Park Se rv ice ,  t he  Water and Power Resources Se rv ice ,  t he  U.S. Forest  
Se rv ice ,  and the Nat ional  Oceanic and Atmospheric Administration. Publ ic  
s a n c t u a r i e s  and r e fuges  are i d e n t i f i e d  i n  the following systems: 

National park system 

National w i l d l i f e  refuge sys tem 

National wilderness  p re se rva t ion  system 

Wild and scen ic  r i v e r  system 

National  t r a i l  system 

Marine and e s t u a r i n e  s a n c t u a r i e s  program. 

S t a t e ,  l o c a l ,  and p r i v a t e  s a n c t u a r i e s  should a l s o  be considered. Fish and 
w i l d l i f e  agencies  are good sources  of information. 

Hab i t a t  P r o d u c t i v i t y .  The p roduc t iv i ty  of the h a b i t a t  o f  a 
commercially o r  r e c r e a t i o n a l l y  important spec ie s  can be threatened by the 
d i scha rge  from an uncontrol led s i t e .  Such reduct ion i n  p roduc t iv i ty  can 
take va r ious  forms: 

Loss of spec ie s  

Changes i n  t h e i r  

Changes i n  t h e i r  

Changes i n  t h e i r  

r e l a t i v e  abundance .. 

sizes 

age s t r u c t u r e .  

I n  such cases, the  u s e r  should note the spec ie s  and t h e i r  h a b i t a t s  and 
d i s c u s s  the  improvement expected from each a l t e r n a t i v e .  The use r  may wish 
t o  consu l t  the EPA STORET water q u a l i t y  f i l e  f o r  d a t a  on water q u a l i t y  
i n d i c a t o r  substances.  S t a t e s  o f t e n  have s tandards f o r  s p e c i f i c  h a b i t a t s  and 
ha rves t ing  areas. The use r  should consu l t  the appropr i a t e  publ ic  h e a l t h  and 
f i s h  and w i l d l i f e  agencies .  

6 . 2 . 1 . 3  Improvements i n  Resources People Use 

Often an uncontrol led s i t e  damages o r  t h rea t ens  t o  damage r e sources  
people use.  Many of t hese  r e sources ,  such as  f i s h i n g  waters and r ec rea t ion -  
a l  a r e a s ,  d i r e c t l y  a f f e c t  t he  we l fa re  of l o c a l  comnunities. .Users should 
note  the a b i l i t y  of a l t e r n a t i v e s  t o  p r o t e c t  present  o r  p o t e n t i a l  human uses 
of r e sources ,  e s p e c i a l l y  comnercial ,  r e s i d e n t i a l ,  r e c r e a t i o n a l ,  e s t h e t i c ,  
and c u l t u r a l  u s e s .  

Commercial Uses. Many environmental resources  a t  s i tes  provide 
important goods and s e r v i c e s  traded i n  the marketplace.  Comnercially 
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harvested f i s h  are one example ( p u b l i c  h e a l t h  concerns a l s o  arise i n  t h i s  
case because f i s h  i s  a food). Tackle shops, boat  r e n t a l s ,  and h o t e l s  can 
a l l  be a f f e c t e d  by d e t e r i o r a t i o n  i n  the  environment support ing t h e i r  goods 
and services. Sometimes commercial crops are th rea t ened .  by a i rbo rne  sub- 
s t ances  from a s i t e ,  such as  s u l f u r  d iox ide  and e thy lene .  The use r  should 
consu l t  t he  Nat ional  Crop Loss Assessment Network t o  determine the a l t e r -  
n a t i v e s '  l i k e l y  improvements. Ground water i s  a n a t u r a l  resource suppor t ing  
commercial a c t i v i t i e s ,  such a s  i r r i g a t i o n  and water use a t  commercial f a c i l -  
i t i es .  When such a c t i v i t i e s  are a f f e c t e d  by the  l o s s  o r  r educ t ion  of  ground 
water from discharges at  the s i t e ,  the b e n e f i t s  of t h e  a l t e r n a t i v e s  f o r  com- 
merc i a l  a c t i v i t i e s  should be noted. 

R e s i d e n t i a l  Uses. Unpleasant physical  impacts of the site--such as  
cu r t a i lmen t  of water supply,  unpleasant odor s ,  l o s s  of property v a l u e s ,  
d i s r u p t i o n  i n  l i v i n g  p a t t e r n s ,  outward migrat ion,  and loss of employment-- 
are important cons ide ra t ions  i n  determining the  d e s i r a b i l i t y  of  the remedial  
a l t e r n a t i v e s .  The use r  should eva lua te  the e f f e c t s  of s i t e  remediation on 
r e s i d e n t i a l  land use.  

Recreat i o n a l  Uses. Response a1 t e r n a t  i v e s  can improve r e c r e a t i o n a l  
a c t i v i t i e s  by r e s t o r i n g  t h e  environmental resource damaged by the d i scha rge .  
Open beaches,  pub l i c  waterways, and l akes  a r e  among the  resources  f o r  
hunt ing,  f i s h i n g ,  birdwatching, swirning,  and camping. Standard parameters 
measuring r e c r e a t i o n a l  uses a r e  number of v i s i t o r s ,  number of v i s i t o r  days,  
crowd d e n s i t i e s ,  number of l i c e n s e s ,  and average ca t ch .  

E s t h e t i c  Uses. Many environmental resources  are appre.ciated f o r  t h e i r  
e s t h e t i c  va lue ,  which can be impaired e i t h e r  by a d i scha rge  o r  by t h e  
response t o  i t .  E s t h e t i c  value is a s u b j e c t i v e  matter, and t h e  u s e r s  of 
t h i s  manual should not be encumbered with an in-depth s tudy of  s i t e  
e s t h e t i c s .  The u s e r ' s  own judgment supported by c o n s u l t a t i o n  with l o c a l  
cornuni ty  a s s o c i a t i o n s  should determine the  ex ten t  of concern. 

6.2.2 Adverse E f f e c t s  of t h e  Response 
\ 

6.2.2.1 Expected E f f e c t s  of Remedial A l t e r n a t i v e s  

The use r  should i d e n t i f y  and eva lua te  any expected adverse e f f e c t s  of 
remedial cons t ruc t ion  and ope ra t ions .  I n  i d e n t i f y i n g  these  e f f e c t s ,  t he  
use r  should e s p e c i a l l y  consider  s e n s i t i v e  environmental a r eas  and r e sources  
people use. The user  should d i s t i n g u i s h  i n e v i t a b l e  e f f e c t s  from p o s s i b l e  
ones,  so t h a t  t he  eva lua t ion  of a l t e r n a t i v e s  can estimate the p r o b a b i l i t y  of 
expected adverse e f f e c t s .  Equally important is recognizing t h a t  sane 
e f f e c t s  are i r r e v e r s i b l e .  The use r s  should s ta te  t h a t  e f f e c t s  a r e  rever- 
s i b l e  or i r r e v e r s i b l e  i f  they a r e  s i g n i f i c a n t .  
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6 .2 .2 .2  Mit iga t ive  Measures 

I f  any a l t e r n a t i v e  appears t o  have s i g n i f i c a n t  i n e v i t a b l e  o r  i r r e v e r s i -  
b l e  e f f e c t s ,  t he  u s e r  should s ta te  the m i t i g a t i v e  measures t o  be taken i n  
conjunct ion with the  a l t e r n a t i v e .  The s ta tement  should d i s c u s s  t h e  tech- 
nology t o  be employed and i t s  expected m i t i g a t i n g  e f f e c t s  ( e .g . ,  percentage 
r educ t ion  i n  adverse e f f e c t s ) .  It is g e n e r a l l y  assumed t h a t  m i t i g a t i n g  
measures w i l l  not a f f e c t  the success of remedial a l t e r n a t i v e s .  I f  success  
may be compromised by the  m i t i g a t i v e  measure, the use r  should no te  t h i s .  

6.3 OTHER ASSESSMENl' PROGRAMS 

The use r  can o b t a i n  a s s i s t a n c e  i n  developing an assessment program by 
consu l t ing  information on o t h e r  environmental damage assessment procedures.  
These procedures have been developed by S t a t e  and Federal  agencies  charged 
with p r o t e c t i n g  environmental resources .  Most have been f i e l d  t e s t e d  and 
r e f l e c t  the need f o r  a p p l i c a b i l i t y  r a t h e r  than the  higher  methodological 
r i g o r  c h a r a c t e r i s t i c  of r e sea rch .  An important element i n  these  procedures 
is  s e l e c t i n g  assessment methods t h a t  can be used given a v a i l a b l e  time and 
resources .  The following r e fe rences  may be' p a r t i c u l a r l y  use fu l  : 

e Department of Ecology, Washington S t a t e ,  "Guideline f o r  Evaluat ing 
Freshwater Resources Damages ,I1 1980. 

e National  Oceanic and Atmospheric Adminis t ra t ion,  "Marine Resource 
Damage Contingency P l a n , "  U.S. Government P r i n t i n g  Of f i ce ,  
Washington, D . C . ,  1980. 

U.S. Fish and Wi ld l i f e  Se rv ice ,  "Habi ta t  a s  a Basis f o r  Environ- 
mental Assessment ,I1 Ecological Service Manual 101. U. s. Government 
P r i n t i n g  O f f i c e ,  Washington, D . C . ,  1980. 

e \  Department of  F i she ry ,  Washington S t a t e ,  "Marine Water Qual i ty  
Compendium of Washington S t a t e , "  1979. 

e S t a t e  of Alaska, "Alaska O i l  S p i l l  S t a t u s  Booklet," 1982. 

e Battelle P a c i f i c  Northwest Laboratory,  "Field Guide f o r  S c i e n t i f i c  
Support A c t i v i t i e s  Associated with Superfund Responses ,'I Bat te l le  
Memorial I n s t i t u t e ,  1979. 

6.4 SUMMARY OF ENVIRONMENTAL ANALYSIS 

The output  format suggested he re  condenses t h e  d i s c u s s i o n ' o f  a l t e r -  
n a t i v e s  t o  f i v e  composite c r i t e r i a .  The format is i l l u s t r a t e d  i n  Table 6-2.  

. 
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TABLE 6-2. SUGGESTED S U W Y  FOIW FaR USE BY THE ENVIRONMENTAL SECTION 

- TO EVALUATE fEE1401AL ALTERNATIVES 

. . L  
. . . . .  

. . . . . .  
t . .  

a 
Benef lclal  Effects Adverse Ef fec ts  

Flnal  Improvements In  Improvements In  Const/OperatIon W I t I gat I ve Measures 

Env Ironmental Blologlcsl Human Use 
Alternat lve Condltlons Envlronment Resource 

r 
w 

1st 
2nd 
3nd 
4 th 

- 
a 

lndlcate whether adverse e f fec ts  are expected t o  be reverslble or lrreverslble over time. 

.. , 

._. . 

.. a 

. .  



T h e ' r e l a t i v e  d e s i r a b i l i t y  of each a l t e r n a t i v e  should be descr ibed with 
r e spec t  t o  each of  the eva lua t ion  c r i t e r i a .  The u s e r  may choose t o  desc r ibe  
the  a l t e r n a t i v e s  i n  o r d e r  of t h e i r  r e l a t i v e  d e s i r a b i l i t y  with r e s p e c t  t o  
each c r i t e r i o n ,  o r  t o  d e s c r i b e  them on an abso lu te  b a s i s  according t o  the 
degree t o  which they f u l f i l l  each c r i t e r i o n .  Whichever method i s  chosen, 
t he  user  should provide a c o n s i s t e n t  'd iscussion of each a l t e r n a t i v e .  

\ 

.. .. . ._ j .... 

. .  . .- 

. .  . .  

8 .  

, - .  
. : 8 .  

. .  

Y 

6-14 

. .  



. .  '. . 
. .  

. .  . .  . .  . .. :. . 
, .c . . >.. . 
. . .  . .. 

.-  ... 
i .  . :. 
, .. .. .' 

. .  .... . . .  . ' .. 
8 .:. '. . .  :... . . .  . 

.~ . .  

. .  .. . : .  

d 

. .  

. .  . 

CHAPTER 7 

CONDUCT A DETAILED COST ANALYSIS 

This chapter outlines the recommended approach to developing and 
analyzing costs for each of the remedial action alternatives remaining after 
initial screening (see chapter 2). 
Costing Procedures Manual" which presents more detailed costing procedures. 
The object of the costing exercise is to develop cost estimates for alter- 
natives, as specified in section 300.68(1)(2)(B) of the NCP: 

EPA is developing a "Remedial Action 

1 

(i) Detailed Analysis of Alternatives 

(1) A more detailed evaluation will be conducted of the limited 
number of alternatives that remain after the initial 
screening in paragraph [h] 

(2) The detailed analysis of each alternative should include.... 

' (B) Detailed cost estimation, including distribution of 
costs over time.... 

In developing detailed cost estimates, the user should perform the fol- 
lowing steps: 

1. Estimation of costs: Estimate capital and operation and 
maintenance costs for remedial action alternatives. 

2. Present worth analysis: Using estimated costs, calculate annual 
costs and present worth for each remedial action alternative. 

3. Sensitivity analysis: Evaluate the sensitivity of cost estimates 
to changes in key parameters, such as discount rates. 

4. Summarization of alternatives analysis: Summarize data used in the 
alternatives analysis for use in selecting a remedial action 
alternative. 

Figure 7-1 illustrates these steps, which are discussed in the following 
sections. 

'Federal Register, Vol. 47, No. 137, July 16, 1982. 
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7 . 1  ESTIMATION OF COSTS 

I 

c 

The user should identify all capital and operation and maintenance 
costs for each remedial action alternative, and estimate the cost of these 
components using the sources suggested below under. section 7.1.3, "Sources 
of Cost Information." Where cost estimates are derived from data a year or 
more old, they should be updated using the cost indices discussed under 
section 7.1.4, "Updating Costs." 

Federal construction programs have traditionally distinguished capital 
costs from operation and maintenance costs. This distinction is not easily 
made for Superfund response activities. Often, the completion of construc- 
tion will not achieve public health or environmental protection, which may 
be attained only after the remedial technology has operated for a period of 
time . 

However, the distinction must be made to determine which costs are 
eligible under Superfund. Therefore, Superfund response activities should 
be divided into two phases for the purposes of determining Fund eligibility: 
remedial action and post-closure. 

Only costs incurred during the remedial action phase are eligible for 
funding under Superfund. EPA defines remedial actions as activities 
required to prevent or mitigate migration of hazardous materials released 
from an uncontrolled site. Remedial actions are directed at achieving 
cleanup goals. Post-closure activi.ties occur after completion of the 
remedial action and include continued operations necessary to stop such 
releases. 

. 

The remedial action phase may include activities that have 
traditionally been considered operation and maintenance costs, as when 
construction by itself w i l l  not achieve cleanup goals. For example, a 
remedial action addressing ground water contamination may involve pumping, 
treating, and reinjecting ground water in order to achieve site cleanup. 
Costs associated with treatment system construction, and continued operation 
(e.q., labor and utilities) may be eligible. Costs associated with equip- 
ment replacement or continued operation following achievement of safe con- 
taminant concentrations would be ineligible for funding. It is important to 
note that EPA policy regarding Fund eligibility is currently being reviewed. 
Therefore, a review of the most recent policy may be necessary at the time 
of feasibility analysis. 

In general, the following criteria should be used to distinguish 
remedial actions from post-closure activities: 

0 Remedial actions include measures that (1) control contamination at 
or naar the source of the release, (2) result in the initial miti- 
gation of a release to levels protecting public health, welfare, and 
the environment, ( 3 )  have a definable endpoint based on contaminant 
levels, (4) are related to the initial construction effort (i.e., 
capping), or are of limited duration (usually less than 4 years). 
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0 Post-closure a c t i v i t i e s  include measures t h a t  ( 1 )  a r e  required t o  
maintain r e l e a s e s  a t  l e v e l s  p r o t e c t i v e  of public h e a l t h ,  welfare  , 
and the environment, ( 2 )  r e q u i r e  long-term implementation, ( 3 )  have 
no d e f i n a b l e  endpoint ,  ( 4 )  maintain the physical  i n t e g r i t y  of the 
remedy, o r  ( 5 )  provide for scheduled monitoring o r  r e p a i r .  

While t h e  d i s t i n c t i o n  between remedial a c t i o n  and, post-closure 
a c t i v i t i e s  i s  made f o r  purposes of determining e l i g i b i l i t y ,  i t  should not be 
a f a c t o r  i n  f e a s i b i l i t y  c o s t  a n a l y s i s .  Cost e s t ima tes  should give compara- 
t i v e  l i f e - c y c l e  c o s t  information f o r  the remedial ac t ion  a l t e r n a t i v e s  under 
cons ide ra t ion .  These a l t e r n a t i v e s  should include a l l  c o s t s  incurred as p a r t  
of both the remedial a c t i o n  and post-closure phases. As i n  conventional 
c o n s t r u c t i o n ,  cos t  e s t ima t ion  d i s t i n c t i o n s  a r e  made between c a p i t a l  and 
o p e r a t i o n  and maintenance c o s t s .  

7.1.1 C a p i t a l  Costs 

C a p i t a l  c o s t s  c o n s i s t  of d i r e c t  ( c o n s t r u c t i o n )  and i n d i r e c t  
(nonconstruct ion and overhead) c o s t s .  Direct  c o s t s  include expendi tures  . f o r  
t h e  equipment, l a b o r ,  and m a t e r i a l s  necessary t o  i n s t a l l  remedial a c t i o n s .  
I n d i r e c t  c o s t s  include expendi tures  f o r  eng inee r ing ,  f i n a n c i a l  , and o t h e r  
s e r v i c e s  not p a r t  of a c t u a l  i n s t a l l a t i o n  a c t i v i t i e s  but required t o  complete 
the i n s t a l l a t i o n  of remedial a l t e r n a t i v e s .  Cap i t a l  c o s t s  t h a t  mus t  be 
increased i n  f u t u r e  years  as pa r t  of the remedial a c t i o n  a l t e r n a t i v e  should 
be i d e n t i f i e d  and noted f o r  the year i n  which they w i l l  occur.  It i s  
p a r t i c u l a r l y  important t o  emphasize out  year c a p i t a l  c o s t s  i n  the summary of 
a l t e r n a t i v e s  and t o  examine the impact of a l t e r n a t i v e  discount  r a t e s  in  the  
s e n s i t i v i t y  a n a l y s i s .  These Vi11 be c r i t i c a l  f a c t o r s  i n  making t r a d e o f f s  
between c a p i t a l  i n t e n s i v e  technologies  ( including a1 t e r n a t i v e  treatment and 
d e s t r u c t  ion technologies)  and non-capital  i n t e n s i v e  technologies  ( such as  
pump and treatment systems).  

7 . 1 . 1 . 1  Direct  Cap i t a l  Costs 

D i rec t  c a p i t a l  c o s t s  may include:  

0 Construct ion c o s t s :  Costs of m a t e r i a l s ,  l abo r  ( inc lud ing  f r i n g e  
b e n e f i t s  and worker 's  compensation), and equipnent required t o  
i n s t a l l  a remedial a c t i o n .  

0 Equipment c o s t s :  Costs of remedial a c t i o n  and s e r v i c e  equipment 
necessary t o  enact the remedy; t hese  m a t e r i a l s  remain u n t i l  the s i t e  
remedy i s  complete. 

0 Land and site-development c o s t s :  Expenses a s soc ia t ed  with purchase 
of land and development of e x i s t i n g  property.  

. . . . .  
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e Buildings and services costs: Costs of process and nonprocess 
buildings, utility connections, purchased services, and disposal 
costs. 

e Relocation expenses: Costs of temporary or permanent accommodations 
for affected nearby residents. (Since cost estimates for reloca- 
tions can be complicated, FEMA authorities and EPA Headquarters 
should be consulted in estimating these costs.) 

e Disposal costs: Costs of transporting and disposing of waste 
materials, such as drums and contaminated soils. 

7.1.1.2 Indirect Capital Costs 

Indirect capital costs .may include: 

e Engineering expenses: Costs of administration, design, construction 
supervision, drafting, and testing of remedial action alternatives. 

0 Legal fees and license or permit costs: Administrative and 
technical costs necessary to obtain licenses and permits for 
installation and operation. 

e ' Startup and shakedown costs: 
startup. 

Costs incurred 'during remedial action 

e Contingency allowances: Funds to cover costs resulting from unfore- 
seen circumstances, such as adverse weather conditions, strikes, and 
inadequate site characterization. 

7.i.2 Operation and Maintenance Costs 

Operation and maintenance costs are post-construction costs necessary 
to ensure continued effectiveness of a remedial action. The user should 
consider the following operation and maintenance cost components: 

e Operating labor costs: Wages, salaries, training, overhead, and 
fringe benefits associated with the labor needed for post- 
construction operations. 

Maintenance materials and labor costs: Costs for labor, parts, and 
other resources required for routine maintenance of facilities and 
equipment. 

e Auxiliary materials and energy: Costs of such items as chemicals 
,,and electricity for treatment plant operations, water and sewer 
service, and fuel. 
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Purchased services: Sampling costs, laboratory fees, and 
professional fees for which the need can be predicted. 

0 Administrative costs: Costs associated with administration of 
remedial action operation and maintenance not included under other 
categories. 

Insurance, taxes, and licensing costs: Costs of such items as 
liability and sudden accidental insurance; real estate taxes on pur- 
chased land or rights-of-way; licensing fees for certain technol- 
ogies; and permit renewal and reporting costs. 

Maintenance reserve and contingency funds: Annual payments into 
escrow funds to cover (1) costs of anticipated replacement or 
rebuilding of equipment and (2) any large unanticipated operation 
and maintenance costs. 

Rehabilitation costs: To maintain equipment or structures that wear 
out over time. 

Other costs: Items that do not fit any of the above categories. 

7.1.3 Sources of Cost Information 

In estimating costs, the user should consider site-specific factors 
identified in the remedial investigation and the development of remedial 
action alternatives. The sources for these estimates are discussed below. 

7.1.3.1 Vendor Estimates 

Based on detailed site and design information, equipment vendors and 
construction companies can provide site-specific remedial action construc- 
tion and equipment cost estimates. Equipment vendors can provide informa- 
tion on their equipment's service requirements. Equipment specifications 
often provide information on auxiliary materials and energy usage costs. 
Recommended maintenance schedules can provide a good indication of annual 
costs, although they are often estimated as percentages of capital costs. 

7.1.3.2 Estimates for Similar Projects 

Estimates for similar projects or, preferably, actual experience with 
such projects, are good sources of cost information. Where necessary, these 
costs should be updated as described below in section 7.1.4. 
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7.1.3.3 Standard Costing Guidance 

Costs may also be estimated using standard costing guides such as the 
"Means Guide" and the "Dodge Guide" and the various remedial action costing 
manuals developed by the EPA, including the "Remedial Action Cost 
Compendium" and the "Handbook: 
(both published in 1982). 
used, the estimates should be adjusted to allow for the additional costs of 
safety precautions and reduction of efficiency due to such precautions 
(1. e., wearing protective equipment ) 

Remedial Action at Waste Disposal Sites" 
If standard construction costing manuals are 

Labor and energy cost data are published by the Bureau of Labor Statis- 
tics (Department of Labor) and Department of Energy, respectively. These 
sources are particularly useful in determining regional differences in 
labor, material, and energy costs. 

7.1.4 Updating Costs 

Cost estimates are frequently based on data several years old and must 
be updated for the'current year. Appropriate cost indices include the 
following: 

0 Engineering News Record Construction Cost Index (capital costs of 
construction) 

0 Marshall and Stevens Index (for treatment facility costs) 

0 American City and County Municipal Cost Index (manpower costs) 

0 The Producer Price Index for Finished Goods, published by the 
Department of Labor in the Monthly Labor Review. 

7.1.5 Accuracy of Cost Estimates 

Detailed site characterikation information from the remedial investiga- 
tion should permit the user to refine cost estimates for remedial action 
alternatives. In some cases, studies w i l l  be necessary to determine actual 
design characteristics so costs can be accurately estimated. Although they 
may be performed to obtain design data relevant to the feasibility study, 
such studies should be considered part of the remedial investigation. Only 
the results of these studies are addressed in the feasibility study. When 
the applicability of the alternative has been established and can be esti- 
mated with the required accuracy, the bench-scale'studies could be delayed 
until af.ter the remedy has been accepted, in which case the engineer should 
provide a best estimate of design parameters for use in estimating costs. 
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It is important to consider the accuracy of costs developed for a 
feasibility study. Typically, these "study estimate" costs provide an 
accuracy of -30 to +50 percent, and are prepared at relatively low cost 
using data available from the remedial investigation. Costs developed with 
accuracies other than -30 to +SO percent should be identified in the 
feasibility study. 

7.2 PRESENT WORTH ANALYSIS 

Present worth analysis is used to evaluate expenditures that occur over 
different time periods by discounting all future costs to a common base 
year, usually the present. This allows the cost of remedial action alterna- 
tives to be compared on the basis of a single figure representing the amount 
of money, that,-if invested in the base year and disbursed as needed, would 
be sufficient to cover all costs associated with the remedial action over 
its planned life. 

In conducting the present worth analysis, assumptions must be made ' 

regarding the discount rate and the period of performance. For the first, a 
discount rate of 10 percent before taxes and after inflation should be 
assumed, as outlined in OMB Circular No. A-94. This rate represents the 
average rate of return on private investment. In addition to using a 

. discount rate of 10 percent, it is useful to conduct a sensitivity analysis 
using other discount rates as well (e.g., 4 percent, 7 percent). This is 
discussed further in the next section. Estimates of costs in each of the 
planning years are made in constant dollars, representing the general 
purchasing power at the time of construction., The period of performance 
should not exceed 30 years for the purpose of detailed feasibility analysis. 

7.3 SENSITIVITY ANALYSIS 

After the present worth of each remedial action alternative is 
calculated, each cost should be evaluated for effects of variations in 
assumptions through sensitivity analysis. A sensitivity analysis assesses 
the effect that variations in specific assumptions, associated with the 
design, implementation, operation, discount rate, and effective life of an 
alternative can have on the estimated cost of the alternative. These 
assumptions depend on the accuracy of the data developed during the remedial 
investigation and on predictions of the future behavior of the remedial 
technology and are subject. to varying degrees of uncertainty. The 
sensitivity of costs to these uncertainties can be observed by varying these 
assumptions and noting the effects on estimated costs. Sensitivity analysis 
can also be used to optimize the .design of a remedial action alternative, 
particularly when design parameters are interdependent (e.g., treatment 
plant capacity for contaminated ground water and the length of the period of 
performance). 
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S e n s i t i v i t y  a n a l y s i s  i s  e s p e c i a l l y  concerned with f a c t o r s  t h a t  can 
s i g n i f i c a n t l y  change o v e r a l l  c o s t s  with only small changes i n  the va lues  of 
the f a c t o r s .  Other f a c t o r s  chosen f o r  a n a l y s i s  should be those f o r  which 
t h e  value is most unce r t a in .  The r e s u l t s  of t he  a n a l y s i s  can be used t o  
i d e n t i f y  "worst case" scena r ios  and t o  r e v i s e  estimates of contingency o r  
reserve funds.  

' The following f a c t o r s  a r e  primary cand ida te s  f o r  c o n s i d e r a t i o n  i n  con- 
duc t ing  s e n s i t i v i t y  a n a l y s i s  : 

0 E f f e c t i v e  l i f e  of remedial a c t i o n  (replacement) 

0 Operation and maintenance c o s t s  

0 Duration of cleanup (pe r iod  of performance) 

0 Extent of  c leanup,  given u n c e r t a i n t y  about s i t e  cond i t ions  

0 Other design parameters 

0 . Discount r a t e .  

The choice of a discount  r a t e  could be c r i t i c a l  ' in  opt ions t h a t  include 
high ope ra t ion  and maintenance c o s t s  over extended per iods.  The use r  i s  
encouraged t o  i d e n t i f y  those s i t u a t i o n s  when the choice of a 4 percent  or 
7 percent discount  r a t e  would produce a d i f f e r e n t  low cos t  op t ion .  In those 
s i t u a t i o n s ,  s e n s i t i v i t y  analyses  about d i f f e r i n g  discount  r a t e s  should be 
.included i n  the p re sen ta t ion  of a l t e r n a t i v e s .  

The " t i m e  value" of money can s u b s t a n t i a l l y  a f f e c t  t h e  present  worth 
ranking of competing a l t e r h a t i v e s ,  p a r t i c u l a r l y  where t h e r e  is wide 
d i s p a r i t y  between c a p i t a l  and operation'  and maintenance c o s t s  among the  
a l t e r n a t i v e s .  The s e n s i t i v i t y  of t he  present  worth of competing a l t e r n a -  
t i v e s  t o  t h e  assumed discount  r a t e  is b e s t  i l l u s t r a t e d  by an example 
comparison. 
cleanup a l t e r n a t i v e s  at  appl ied discount  r a t e s  of 4 ,  7,  and 10 percent  over  
30-year system l i v e s .  Applicat ion of  the lowest discount  r a t e  tends t o  
favor ( t o  r e s u l t  i n  lowest present  worth) a l t e r n a t i v e s  having r e l a t i v e l y  low 
ope ra t ion  and maintenance c o s t s  and high c a p i t a l  c o s t s ,  while a p p l i c a t i o n  of  
t he  h ighes t  discount  r a t e  tends t o  favor a l t e r n a t i v e s  having r e l a t i v e l y  low 
c a p i t a l  c o s t s  and high ope ra t ion  and maintenance c o s t s .  . This trend i s  shown 
i n  the  ranking of c o s t s  of t he  t h r e e  a l t e r n a t i v e s  i n  Table 7-1; i t  is 
poss ib l e  t h a t  a given a l t e r n a t i v e  may have the h i g h e s t ,  lowest ,  o r  an 
in t e rmed ia t e  present  worth, depending on t h e  discount  rate being considered.  

Table 7-1 p re sen t s  an a n a l y s i s  of t h ree  ground-water p r o t e c t i o n /  

Addit ional  guidance is under development which con ta ins  worksheets 
enabl ing t h e  use r  t o  manipulate key parameters a f f e c t i n g  remedial a c t i o n  
c o s t  and t o  measure the r e s u l t i n g  e f f e c t .  The manual a l s o  d i s c u s s e s  f a c t o r s  
t he  use r  may choose t o  analyze,  and provides an example showing completed ' 

worksheets fo r  a hypo the t i ca l  a l t e r n a t i v e .  
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TABLE 7-1. PRESENT WORTH ANALYSIS  OF THREE ALTERNATIVES AT THREE DISCOUNT RATES 

Present Worth a t  
D e s c r i p t i o n  Cost Es t imates  ($1 ,000) .  Discount Rate (SI ,000) 

Annua 1 
AI t e r n a t  i v e  C a p i t a l  06 H C a p i t a l  06H 4 d  7z2 1 0 % ~  

A I ns t ' aL l  s l u r r y  c u t - o f f  
wa 1 1 and ground-wa t e r 
m o n i t o r  i n g  s ys tem 

B I n s t a l l  ground-water 
pumping and treatment 4 

r 
I system and ground-water 
0 m o n i t o r i n g  system . 

C I n s t a l l  ground-water 
pumping system and 
ground-wa t e r  m o n i t o r i n g  
system 

Inspec t  su r face  10,000 2 00 11,458 12,482 I 1  ,885 
cond i t ions  and 
mon i to r  ground water 

. . . .  

P rov ide  energy , l a b o r ,  5,000 600 15,375 12,445 1 0 . 6 ~ 6  
and m a t e r i a l s  t o  a f f o r d  
pumping and treatment 
and mon i to r  ground,water 

Prov ide  energy, l a b o r ,  1.000 
and m a t e r i a l s  t o  a f f o r d  
pumping , hau l  water t o  
o f f -  s i t e  t rea tment  ' 
f a c i l i t y ,  and mon i to r  
Rround water 

C-8-A A-B-C A-B-C B-A-C C-R-A 4 
Ranking 

'Present worth o f  a n n u i t y  f a c t o r  f o r  30 years  - 17.292 

2Present wor th  o f  annu i t y  f a c t o r  f o r  30 years = 12.409 

3Present wor th  o f  annu i t y  f a c t o r  for .  30 years = 9.427 

41n order  o f  lowest t o  h ighes t  c o s t .  

. .  

. .  . .  
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7.4 SUMMARY OF ALTERNATIVES COST ANALYSIS 

i 

Data developed in the cost estimation an.. present wort.. analysis stages 
are used in a summary table to describe the alternatives (see chapter 8). 
Decisionmakers responsible for cost-effectiveness determinations must have a 
common basis for comparing costs when evaluating various remedial action 
alternatives. Therefore, three critical cost elements should be developed 
and assembled for input into the cost-effectiveness analysis: (1) total 
capital cost, (2) present worth costs, and (3) the cash flow over the life 
of the remedial action alternative. 

The cash flow of a remedial action alternative presents a tally of the 
anticipated costs for each year of the remedial action alternative. 
presentation of costs in this manner allows decisionmakers to identify and 
assess future capital and operation and maintenance outlays, which are 
important in planning budgets. 

The 

It should be noted that the presentation of the costs for each 
alternative should include all costs associated vith implementation of the 
alternative. Costs common to all alternatives must be included with each 
alternative so that the total estimated cost for each is readily apparent. 
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CHAPTER 8 

SUMMARIZE ALTERNATIVES 

8.1 OVERVIEW 

This chap te r  is a guide t o  summarizing the d e t a i l e d  technology, pub l i c  
h e a l t h ,  environment, and c o s t  eva lua t ions  d i scussed  i n  chap te r s  3 through 7 .  
The summary of a l t e r n a t i v e s  is a key s t e p  i n  comparing the  a l t e r n a t i v e s  so 
t h e  decisionmaker can s e l e c t  the c o s t - e f f e c t i v e  remedy i n  accordance with 
C E R C U  and the  NCP. 

The d i v e r s i t y  of s i t e  c h a r a c t e r i s t i c s ,  t he  mass of information 
c o l l e c t e d ,  and the range of  f a c t o r s  t h a t  must be considered makes e v a l u a t i n g  
remedial a l t e r n a t i v e s  and s e l e c t i n g  one f o r  implementation d i f f i c u l t .  In 
t h i s  con tex t ,  decisionmaking cannot be c a r r i e d  out by applying a 
d e t e r m i n i s t i c  d e c i s i o n  r u l e .  The decisionmaker,  armed with the necessary 
information , must in s t ead  consider  r e l evan t  and a p p l i c a b l e  s tandards , 
-appropriate  c r i t e r i a  o r  guidance, h e a l t h  and environmental concerns,  
technological  r e l i a b i l i t y ,  cos t  , and. o t h e r  appropr i a t e  f a c t o r s  a s soc ia t ed  
with each a l t e r n a t i v e .  These f a c t o r s  must be evaluated and s p e c i f i c  circum- 
s t ances  a t  a s i t e  must be taken i n t o  account du r ing  t h e i r  eva lua t ion .  

8.2 C E R C U  COMPLIANCE WITH OTHER ENVIRONMENTAL LAWS 

. i -  
. . .  
. . .  

. . '. 

Chapter 4 d i scusses  the c a t e g o r i e s  of  a l t e r n a t i v e s  t h a t  must be 
examined under the " C E R C U  compliance with o t h e r  laws p o l i c y . "  The summary 
of a l t e r n a t i v e s  m u s t  present  t hese  t o  the decisionmaker as w e l l .  

When the s p e c i f i c  cond i t ions  preclude development of a l t e r n a t i v e s  i n  
one of  the required c a t e g o r i e s ,  the f e a s i b i l i t y  s tudy must document the  
reasons fo r  t h a t  dec i s ion .  Occasionally,  an a l t e r n a t i v e  may f a l l  i n t o  more 
than one category.  

The decisionmaker w i l l  consider  a l l  of the a l t e r n a t i v e s  arrayed i n  t h e  
sumnary, and w i l l  g i v e  primary cons ide ra t ion  t o  the  remedies t h a t  a t t a i n  o r  
exceed app l i cab le  o r  r e l evan t  Federal publ ic  h e a l t h  and environmental 
s tandards.  
exceeds app l i cab le  s tandards unless  one of the s p e c i f i c  circumstances 
discussed below i s  determined t o  e x i s t  by the  decisionmaker.  Where r e l e v a n t  
o r  app l i cab le  s t anda rds  a r e  not a v a i l a b l e  or  c r i t e r i a  o r  a d v i s o r i e s  are not 

The decisionmaker 'would then s e l e c t  a remedy t h a t  a t t a i n s  or 
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used, the use r  w i l l  be d i r e c t e d  by EPA headquarters  t o  achieve a s p e c i f i c  
r i s k  l e v e l  o r  range of r i s k  l e v e l s  as descr ibed i n  chap te r  5 .  

The decisionmaker may cons ide r ,  and modify i f  necessary,  c r i t e r i a  t h a t  
were not developed f o r  the s p e c i f i c  a p p l i c a t i o n  under cons ide ra t ion .  For 
example, Federal  Water Qual i ty  Cr i te r ia  a r e  based on consumption o f  2 l i t e r s  
of water and 6 . 5  grams of f i s h  per day. I f  these c r i t e r i a  a r e  used f o r  
ground-water remedies, an adjustment should be made t o  consider  consumption 
of water only.  
use o r  a d j u s t  r e l e v a n t  s t anda rds  o r  c r i t e r i a .  

The decisionmaker would document cases  where he/she does not 

I I f  d i sposa l  of hazardous substances o f f - s i t e  is p a r t  of the s e l e c t e d  
response,  the decisionmaker a l s o  would ensure t h a t  t he  o f f - s i t e  f a c i l i t y  
s e l e c t e d  is acceptable  under the  po l i cy  i n  force at  the time. Appendix B 
d e s c r i b e s  c u r r e n t  EPA pol icy.  

. . .  

The decisionmaker may s e l e c t  a remedial a c t i o n  t h a t  includes both 
source c o n t r o l  and management of  mig ra t ion  response a c t i o n s  c o n s i s t e n t  with 
t h i s  po l i cy .  

The decisionmaker may s e l e c t  an on - s i t e  a l t e rna t ' i ve  t h a t  does not 
a t t a i n  app l i cab le  o r  r e l e v a n t  s t anda rds  i n  one of the following s p e c i f i c  
c i rcumstances,  recognizing t h a t  a cons ide ra t ion  i n  making t h i s  determinat ion 
is the  ex ten t  t o  which the standafd w a s  intended t o  apply t o  the s p e c i f i c  
circumstances present  at  the. s i t e  : 

' 1. The se l ec t ed  a l t e r n a t i v e  is  not the f i n a l  remedy and w i l l  become 
p a r t  of a more 'comprehensive remedy; 

2. A l l  of the a l t e r n a t i v e s  which meet app l i cab le  or  r e l e v a n t  s t anda rds  
f a l l  i n t o  one o r  more of t he  following c a t e g o r i e s :  

( i )  Fund ba lanc ing  - f o r  Fund financed a c t i o n s  only;  e x e r c i s e  
the Fund balancing p rov i s ions  of CERCLA s e c t i o n  1 0 4 ( ~ ) ( 4 ) ;  

( i i )  Technical  i m p r a c t i c a l i t y  - i t  is t e c h n i c a l l y  . i m p r a c t i c a l  
from an engineer ing pe r spec t ive  t o  achieve the s tandard a t  
t he  s p e c i f i c  s i t e  i n  ques t ion ;  

( i i i )  Unacceptable environmental impacts - a l l  a l t e r n a t i v e s  t h a t  
a t t a i n  o r  exceed s t anda rds  would cause unacceptable damage 
t o  the environment; o r ,  

'In determining whether a p a r t i c u l a r  s tandard is app l i cab le  o r  r e l e v a n t ,  the 
decisionmaker should r e f e r  t o  the l i s t  of "Applicable o r  Relevant Require- 
ments" i n  the CERCLA c m p l i a n c e  pol icy.  For example, RCRA d i d  not "contem- 
plate" the r e g u l a t i o n  of i nd i sc r iminan t  d i s p o s a l  of waste over 210 miles of  
roadway, o r  t h e  contamination of a r i v e r  bed with hazardous waste. In such 
s i t u a t i o n s ,  RCRA r e g u l a t i o n s  would not be app l i cab le  per se, but on a case- 
by-case b a s i s ,  p a r t  of the r e g u l a t i o n  may be r e l evan t .  

i 
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3. Where the  remedy is t o  be c a r r i e d  out pursuant t o  CERCLA s e c t i o n  
106; the Hazardous Response Trust  Fund is unava i l ab le ;  t h e r e  is a 
s t rong  publ ic  i n t e r e s t  i n  expedited cleanup; and t h e  l i t i g a t i o n  
probably would not r e s u l t  i n  the d e s i r e d  remedy. 

The Agency a n t i c i p a t e s  t h a t  most CERCLA remedial  a c t i o n s  W i l l  a t t a i n  or 
exceed app l i cab le  o r  r e l evan t  publ ic  h e a l t h  or environmental s t anda rds .  
However, where the s p e c i f i c  circumstances discussed above preclude the  
s e l e c t i o n  of a remedy t h a t  a t t a i n s  s t anda rds ,  t he  decisionmaker would s e l e c t  
t he  a l t e r n a t i v e  t h a t  most c l o s e l y  approaches the  l e v e l  of p r o t e c t i o n  pro- 
vided by the app l i cab le  o r  r e l e v a n t  s t anda rd ,  cons ide r ing  the  reasons f o r  
not meeting t h a t  s tandard.  

8.2.1 Other Fede ra l  Environmental Standards,  Guidance, o r  Advisories  

EPA w i l l  encourage o the r  Federal  agencies t o  use  t h e i r  s t a t u t o r y  
a u t h o r i t i e s  i n  connection with response a c t i o n s .  In developing remedial  
a l t e r n a t i v e s ,  the EPA should t ake  these  s t anda rds ,  guidance, or a d v i s o r i e s  
i n t o  cons ide ra t ion .  I f  an a l t e r n a t i v e  i s  s e l e c t e d  a f t e r  cons ide ra t ion  of 
these s t anda rds ,  guidance, o r  a d v i s o r i e s  b u t  does not achieve them, the 
dec i s ion  documents would s ta te  the reasons f o r  t he  dec i s ion .  

8.2.2 S t a t e  Environmental Standards,  Guidance, o r  Advisories  

I f  a S t a t e  d e s i r e s  the s e l e c t i o n  of a remedial a c t i o n  inco rpora t ing  
S t a t e  s tandards more s t r i n g e n t  than Federal  s t anda rds ,  the decisionmaket may 
select t h a t  remedy. The S t a t e  gene ra l ly  would be expected t o  pay a d d i t i o n a l  
c o s t s  incurred i n  achieving the more s t r i n g e n t  s t anda rds ,  b u t  the EPA 
d e c i s i o n  o f f i c i a l  may make except ions t o  t h i s  po l i cy  i n  appropr i a t e  
circumstances.  

8.3 ORGANIZE AND PRESENT INFORMATION 

P e r t i n e n t  information on c o s t s ,  h e a l t h  r i s k s ,  environmental e f f e c t s ,  
r e l i a b i l i t y ,  and o t h e r  f a c t o r s  should be presented f o r  each remedial  a l te r -  
n a t i v e ,  including the no-action a l t e r n a t i v e ,  so t h a t  t he  key d i f f e r e n c e s  
among a l t e r n a t i v e s  a r e  evident .  Remedial a l t e r n a t i v e s  t h a t  a t t a i n  or  exceed 
t h e  requirements of app l i cab le  environmental r e g u l a t i o n s  should be iden- 
t i f i e d .  

A n a r r a t i v e  summary desc r ib ing  such f a c t o r s  as c o s t ,  technology, 
r e l i a b i l i t y ,  adverse impacts,  and o t h e r  f a c t o r s  should be used t o  compare 
a l l  on-si te  a l t e r n a t i v e s  t o  each o t h e r  and t o  o f f - s i t e  d i sposa l  a l t e rna -  
t i v e s .  
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I f  t he re  are not a p p l i c a b l e  o r  r e l even t  Federal  publ ic  h e a l t h  o r  
environmental s t anda rds ,  the eva lua t ion  should be based on t he  degree t o  
which each a l t e r n a t i v e  m i t i g a t e s  and minimizes t h r e a t s .  t o  and provides 
adequate p r o t e c t i o n  of publ ic  h e a l t h ,  we l f a re ,  and the  environment, con- 
s i d e r i n g  cos t ,  technology, adverse impacts,  and the  r e l i a b i l i t y  of  t he  
a l t e r n a t i v e .  

The following information,  at  a minimum, must be provided f o r  each 
remedial al ternative: 

0 Present  worth of t o t a l  c o s t s :  The n e t  present  value of c a p i t a l  and 
ope ra t ing  and maintenance c o s t s  must be presented.  

0 Health information: For the no a c t i o n  a l t e r n a t i v e ,  EPA p r e f e r s  a 
q u a n t i t a t i v e  s ta tement  i nc lud ing  an est imated range of maximum 
ind iv idua l  r i s k s .  For source c o n t r o l  o p t i o n s ,  a q u a n t i t a t i v e  r i s k  
assessment is not required.  For management of  migrat ion measures, a 
q u a n t i t a t i v e  r i s k  assessment,  including an est imated range of 
m a x i m u m  ind iv idua l  r i s k s ,  i s  r equ i r ed .  

0 Environmental e f f e c t s :  To s implify the  eva lua t ion ,  only the most 
- impor t an t . e f f ec t s  should be sumnarized. Reference can be made t o  
supplemental information i n  a s epa ra t e  t a b l e  , i f  necessary.  

0 Technical a spec t s  of  the a l t e r n a t i v e :  This information may s t r o n g l y  
in f luence  the s e l e c t i o n  of a remedial a l t e r n a t i v e ,  and i t  i s  . 
important t o  d e s c r i b e  c a r e f u l l y ,  t he  t e c h n i c a l  advantages and 
disadvantages of a l t e r n a t i v e s .  Such information gene ra l ly  is based 
on the  p ro fes s iona l  opinion of engineers  f a m i l i a r  with the s i t e  and 
with the  technologies  comprising the a l t e r n a t i v e s .  

0 Information on the ex ten t  t o  which a l t e r n a t i v e s  meet the t e c h n i c a l  
requirements and environmental s tandards of appropr i a t e  environ- 
mental  r egu la t ions :  This information should be arrayed so t h a t  
d i f f e r e n c e s  between the a l t e r n a t i v e s ,  i n  terms of how they s a t i s f y  
such s t anda rds ,  a r e  r e a d i l y  apparent .  The kinds of s tandards 
a p p l i c a b l e  at  the s i t e  may include ( 1 )  RCRA des ign  and ope ra t ing  
s tandards , (2)  drinking water s t anda rds ,  and ( 3 )  environmental 
d i scha rge  s tandards. .  

0 Information on community e f f e c t s :  The types of information t h a t  
should be provided include (1) the ex ten t  t o  which implementing an 
a l t e r n a t i v e  would d i s r u p t  the community ( e . g . ,  t r a f f i c ,  temporary 
h e a l t h  r i s k s ,  and r ,elocation) and ( 2 )  the  l i k e l y  publ ic  r e a c t i o n .  

0 Information on remedies involving removal of m a t e r i a l s  f o r  o f f - s i t e  
d i s p o s a l  : This informat ion should document compliance with EPA 
po l i cy  on s e l e c t i n g  o f f - s i t e  EPA approved f a c i l i t i e s  f o r  d i s p o s a l  of 
materials from CERCLA s i tes .  
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0 Other fac tors :  This category of information would include in s t i t u -  
t iona l  fac tors  t h a t  may inh ib i t  implementing a remedial a l t e rna t ive  
and other important s i te -spec i f ic  fac tors .  

Tables 8-1 through 8-3 are  examp.les showing how t o  sumnarize the most 
important information to consider i n  the se lec t ion  of a remedy. 
sumary,  supported by the RI/FS s tudies ,  provides the body of information 
the decisionmaker must use to  se l ec t  a cost-effect ive remedy. Table 8-1 
lists hypothetical  a l t e rna t ives  for  source control  measures a t  the Lehigh 
E lec t r i c  s i t e ,  and Table 8-2, for  management of migration measures a t  the 
R e i l l y  Tar  si te.  Table 8-3 presents a hypothetical  case i n  which both 
source control  and management of migration measures were developed for  
analysis.  In  saae cases,  both source control  measures and management of 
migration measures may be combined t o  form one ' a l te rna t ive ,  and are  
presented in  the tab le  as a combined a l t e rna t ive .  Each tab le  describes the 
a l t e rna t ives  in  terms of e f fec t iveness ,  c o s t ,  and other fea tures .  

This 

When on-site a l te rna t ives  a re  being considered, the f e a s i b i l i t y  study 
w i l l  generally recommend the a l t e rna t ive  which a t t a i n s  or  exceeds appl icable  
or relevant Federal public hea l th  o r  environmental standards except when 
f ive  spec i f i c  circumstances a re  determined to e x i s t  a t  the s i t e ,  as  required 
by EPA's policy on canpliance with other environmental laws (described i n  
sec t ion  8 .2 ) .  In addi t ion,  appropriate Federal public health.  and environ- 
mental c r i t e r i a ,  advisor ies ,  and guidance, and Sta te  standards can be used 
i n  recommending the a1 te rna t  ive.  

The summary of a l t e rna t ives  should highl ight  important differences 
among a l t e rna t ives ,  reducing t o  manageable proportions the information to  be 
reviewed by the decisionmaker. The summary's precis ion should be cons is ten t  
with the extent of knowledge about the problem and the expected r e su l t s  of 
remedies . 
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TABLE 8-1. SOURCE CONTROL ALTERNATIVES SUMMARY FOR LEHIGH ELECTRIC 

Cost ($1,000) CQIDJnltl) 
Present  Publ lc  Health Envl ronment a I Technlcal  Beamnae 

Al t e rns t lve  Cap l t a l  Worth Concerns Concerns Concern. Concern. Other 

I .  No a c t l o n  IO -- PCB exposure: Ingest ton.  Hlnlmal p ro tec t lon  -- Unacceptable. b n d f l l l  PCBa 

2-3. S o l l  removal t o  
10 ppm, . I t s  
management o r  
caPPln8 

4-6. S o l l  removal to 
SO ppm. a i t e  
management. 
capplng, o r  
encapaulat  Ion 

7. Sol1 removal t o  
SO ppm u l t h  
add l t lona l  
excavat ton' 

l nha la t  Ion. and dermal 
expoeure t o  PCBs shove 
50 ppm. 

1 , 5 0 0  1,500 Assume PCBs a r e  l m o b l l -  
7,600 7 ,600  I red (no r l ak ) .  

6,100 6.100 Assume PCBs a f e  lmmobl'l- 
6.500 6.500 I r ed  (no r l s k ) .  

6.400 6.400 Assume PCBs a r e  lmmobll- 
I red (no r l ak ) .  

f o r  mlgrat lon t o  
a q u l f e r  and r lve r .  
No contamlnat Ion 
documented t o  da t e .  

Hlnlmal -- Acceptable. 
p o t e n t l a l  f o r  mlgrat lon.  

(Standard. a r e  
50 PF-). 

Hlnlmal 
p o t e n t l a l  fo r  mlgrst lon.  -- Unacceptable. 

Hlnlmal -- Negotiated. h r e e o e n t  .. 
p o t e n t l a l  f o r  mlgratlon. 

%pt Ion se l ec t ed .  

. .  
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TABLE 8-2. MANAGEMENT OF MIGRATION ALTERNATIVES SUMMARY FOR REILLY TAR, FIRST OPERABLE UNIT 

-- .---_____________I_--- 

coal (51.oOo) C o u n l t y  
Envlronrntal Technlcal Peaponae 

Concern. Conc e r na Concern. Concern. 

- - - -- 
Public Hcalrh 

01 her 
Present 

Alternatlvc Capltal Uorth 
--- ~- 

-- -- Unacceptable capomure to Cont hued r lgrat  Ion _- Ul&h 
I. No actlon realatance. PAH durlng a1188er or 01 contamlnated 

durlna l t r e a .  around water. 

Acceptable. Haw al~nlllcantly hlgher 

corn t . 
Pcllew on alrple Doc. not control 2. Conncctlon to 250 4,102 Icducea publlc health 

thr at to l ea*  than 
lo-’ (mtgratlo”). 

Rrovnd w a t e r .  t cchnology . a n  and preaent worth Mlnneapolla 
water my a t  e m  

Docs not control Pellea on proven Acceptable. Ham rccond hlpheat 
1. Drlll deeper 1,870 2.916 Pcducca publlc healrh present worth coat. w e l l .  to thr at to l e a 8  than contlnued around- technoloay. 

10-8. water  m1ar.t Ion. undcrlylng 
Deplete. Ilrlted lormatlona 
water reaourcea In 
deeper nqul le r .  

4.  Aquller treatment 

709 2 . b M  l ewul ta  In IO-‘ or lea. 
rlmk (280 ng/L l o r  
noncarclnoaentc PAH)’. 

Not uaed on wlde acale.  
Lema rcwponalrc than 
granular u t l r a t c d  treatment level. but 

greater at recarnded carbon t o  alua loadlag. 
Uould be expenalva t o  (lorcat r l a k )  level. 
r e t r o f i t  11 treatment 
goala chanae. Ccrtalnty 
tha t  ta rse t  r l a k  lavela 
In -Public Health Concerns' 
column rl l l  not be 
conalatcnt I y 
met l a  la ,  due to . 
operatlonal Inflealblllty. 

Acceptable. Prcacnt than lor  w r t h  GAC l a  at lema low 

B.  Granular 411 2 .150 Rerove. t a a t e  and od r Block. r l g r a t  Ion and Conaldcred beat  avallable Acceptable- 
act lvatcd bu~gresulla In IO-’ to slloua addltlonal technology. Proven over 
carbon 10 r l s k  (2.000 nglL wella t o  be opened. a wlde ranae of OperatlnIJ 

condltlona. Peaponda well  1 o r  gonca rc I nosen 1 c 
PAH) . to #lug Ioadlna. 

( U C )  

613 2.261 P e a u l t a  In IO-’ to IO-‘ Llkely t o  m e t  r lak  tarnet 
In -Public Health Concern.- 
column. conalatently. 

rlwk (I.OO0 na1L l o r  
noncarc 1 nosen I C  PAM )a. 

Preaeat w r t h  l a  lea. 

treatment l eue l .  

611 24.058 Peaulta In IO-‘ or  law8 at recooended 
r l a k  (280  nalL l o r  
noncarc inonenic PAH 1.. - -- --- 

*Approalmete orgnnolcptlc thremhold. 

. .  . .  
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TABLE 8-3. SOURCE CONTROL AND MANAGEMENT OF MIGRATION ALTERNATIVES SUMMARY FOR HARD TIMES WASTE SITE 

Cost ( $ 1  .M)o) C o u n l t y  
-Drc .rnl -  Pub l l c  Hea l th  E n v l r o n r n t a l  Technlcal  Ieaponae 

A l t c r n a t l r e  C a p l t a l  Worth Concern. Concern. Concarnr Ganccrna Other 
_ _  - __  _ _ _  

I. Sourcr Con t ro l  

I .  No a c r l o n  Unacccpt able. IO -- Unacceptable eipoaure t o  Con[ lnucd mlnr f t  (en -- 
TCE through cont lnued 
release tn aur face  water .  and releame to a I r  
at.. and ground w a t e r .  and aurface ud te r .  
Could p o t e n t l a l l y  cauac Could th rea ten  
cxcema cancer r l s k  endannored aquat IC 

ulth humana. unmecurcd 
areas) .  

t o  the  ground w a t e r  

(d l rec t  contact  apec 1.38. 

2. Surface and 100 100 Reducea r e l e a a e  I n  a l r  Reduce. releaae t o  Proven Realstcd.  Removal of r a a t e  
aubaurface and aurface water .  a l r  and aurface technology. t o  ECM perdt ted 
removal  o f  drum. Pub l l c  r l a k  reduced water. Cround- l a c 1  I 1  t y . 
and tank. a e c u r l t y  (no dl rcc t  contact  w l t h  w a t e r  re leaae  E e w d l a l  a c t l o n  
fence surface waate  and con- cont lnues but a t  fect  Ivencaa 

tdmlnaled area. aecurpd). m a J o r l t y  o f  m n l  t or 1 ng 
aource (above requlrcd. 
ground) l a  
coni  r o l  l ed .  
Impact 8 0  endangered 
aquat lc apecle. I. 
reduced . 

3. Surface and aub- 650 9.150 Amsuoe no d l r e c t  contact  Reducca releame Proven Hoderarely 
aurface removal. or  I ngea t lon  (no r l s k ) .  t o  a l r  and a u r f i c e  technology. acceptable. 
a e c u r l t y  fence. w a t e r .  Cround- 
m l le rna t lwc  water r a t e r  releaac con- 
.IlPPl Y t l nuca  but m a J o r l t y  

o f  aource (above 
ground) l a  con t ro l l ed .  
Impact l o  endangered 

reduced. 
dqUatlC .peClea 1. 

6 .  Surface r e a o v a l .  
capplng and 
grad 1 nq , 
temporary 
a l t e r n a t  I v e  
w a t e r  aupply 
aecur I t y 
fence, 360. 
a lur ry  w a l l  

Removal of waate 
t o  RCU-permlt tcd 
f a c l l l t y .  Hlgh 
0 b I4 coats 
amaoclated r l t h  
alternative water  
aupply. E f f e c t l r e -  
nena muat be 
m o l t o r a d .  

100 1.000 Anaume M d l r e c l  contact  E l lm lna tea  r e l e a n e  Proven W e r a r e l y  l emval  of waste t o  a 
or Ingea t lon  (no r lak ) .  to  a I r  and technology. acceptable. ECPI perrltted 
Controla aourcc of aurface w a t e r .  
ground-water release.  Impact on endangered a lur ry  wall muat 

f a c 1 l I t y .  n o  

aquatic speclea c o n t a l n  a large 
el lmlnated. area becauae of 

t h e  cu r ren t  
nround-rater plume . 
boundarlem. 
Eflect1vene.a muat 
be monitored. 

. . .  . .  

. . . . . . .  

. .  . _  . 
- .  . .  
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TABLE 8-3. (continued) 

__ - ~ 

- . - . - - - -- . - - - - - - - - - __ - - - - - - 
Coat (11,oOo) h i n l t y  

enwl r o n r n t  a1 t echnlca l  Ic.ponae - Present Publlc Health 
A l t r rna t  l v e  Capl ta l  Worth Concern. b n c e r n a  Concern. Concern. Other 

-. -. ___ 

I .  No artloa 10 

2. Pwplnn con- 1.750 
I amlnmtrd 
ground water. 
prct reat  In8 
and dIacharglnR 
t o  local rnN. 
capplna m d  
&radlna 

1. Pruplna 1.810 
cont MI nat cd 
&round water. 
p r e t r e a t l n &  and 
d lachara lna  t o  
loca l  aurface 
water body, cap- 
ping and gradlna 

4.  In a l t u  1.950 
blo loa lca l  and 
c h e d c a l  treat-  
ment of  c o o t m i -  
natcd eollm and 
around water. 
cappin& and 
Brad I ng , 
temporary 
a l te rna t lwe  water 
.UPPlY 

Unacceptable capomure t o  b n t l n u e d  mlgratlon 
TCL through contlnued 
releeac t o  aurfece  water. and relcaae t o  a11 

to tbr around water 
-- Unacceptable. -- 

air. and around water. 
Could potent la1 l y  cause 
eaceaa cancer r1.k 
( d l  rrct con1 act 
wlth humans. unaccured’ 
area.). 

A.awc no dlr*c!6contwt 
( I y  than 10 . t o  
10 cancer r l a k ) .  

Pcduccm cancer r l F \  
t o  lea. than 10 . 

~ c s u ~ t a  In IO-‘ t o  IO-’ 
cancer r l a k .  

and murfacc water. 
Could threa ten  
endannercd aquat IC  
apecles.  

Olntrola e a l s t l n g  
c o n t u l n a n t  p l w  
In ground water. 

Controls aurlace 
water releame 
through capplng 
and gradlna 
and p r r t r c a t l n g  
c o l l e c t e d  around 
water. 

Treat. contamln- 
a ted  aolls and 
around water.  b y  
be concern over 
1 nt roduc I nu add 1 - 
t l o n a l  c h e d c a l a  
and organlama to 
the  cnwlronnent 
through lo a l t u  
treatment 
methodoloRlea. 

Prowen Acceptable 
tcchnoloay. nebor l a t e d  

eareeunt . 

Proven node rat a 1 y 
techmloay.  acceptJble.  

O l f f l c u l t  Unacceptable. 
t o  dealgn 
de I I ve r y  
system and 
10 monitor 
e f f e c t  lweoema 
In mltu 
t r e n t u n t .  

Itust d e t e m l n e  and 
Deet local W N  
dlacharge rcq i l re -  
Dent. and Federal 
401 pretreatment 
rcaulatlona.  
Should be coablncd 
wlth aource cont ro l  
meaaurea 1.2. 1.3. 
or 1.4. 

WPDeS P e m l t  &y be 
requlred.  Should 
be coablned wlth 
aource cont ro l  
Deanurea 1.2 ,  
1.1. or 1 .4 .  

In  a l t u  treatment 
technology no1 
f u l l y  developed. 
Hay have t o  
contend wlth UIC 
requl reamt a. 

>’ . . 
I. . . 
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. CHAPTER 9 

FEASIBILITY STUDY REPORT FORMAT 

I 

This chapter presents and discusses the recommended format for CERCLA 
feasibility study reports. This consistent format ensures that all major 
issues are addressed, makes it possible to compare feasibility studies for 
different sites, and ensures that decisions are adequately documented. The 
result will be more rapid and efficient selection and implementation of the 
most cost-effective remedies. Table 9-1 shows the recommended format, with 
its numbering system, as it would appear in the report. 

9.1 EXECUTIVE SUMMARY 

The executive summary is a brief overview of the study and the analyses 
underlying the recommended remedial action. Information about the site.and 
the feasibility analysis is summarized so that the'reader can review the 
findings in a logical order. 

The major topics addressed in the executive summary are (1) the purpose 
of a feasibility study; (2) the site, its background, and its problems; 
(3) the promising remedial action alternatives; and (4) the recommended 
remedial action and its advantages over other alternatives. 

Discussions under each of these headings b!riefly convey important 
characteristics, criteria, and findings. Tables and figures are used where 
possible to summarize information clearly and concisely. The Executive 
Summary should be 5 to 10 pages long with at most one or two tables or 
figures. 

9.2 INTRODUCTION 

As the introduction to the report, chapter 1 briefly characterizes the 
site in terms relevant to the analysis of remedial action strategies. The 
introduction has three main topics: (1) site background information, (2) 
the nature and extent of contamination problems at the site, and (3) reme- 
dial objectives. 
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TABLE 9-1. FEASIBILITY STUDY REPORT FORMAT 

Executive Summmary 

1.0 Introduction 

1.1 Site background information 
1.2 Nature and extent of problems 
1.3 Objectives of remedial action 

2..0 Screening of Remedial Action Technologies 

2.1 Technical criteria 
2.2 Remedial action alternatives developed 
2.3 
2.4 Other screening criteria 
2.5 Cost criteria 

Environmental and public health criteria 

3.0 Remedial Action Alternatives 

3.1 Alternative 1 (No Action) 
3.2 Alternative 2 

3.N Alternative N 

4.0 Analysis of Remedial Action Alternatives 
I ’. 

4.1 Noncost criteria analysis 

4.1.1 Technical feasibility 
4.1.2 Environmental evaluation 
4.1.3 Institutional requirements , 
4.1.4 Public health evaluation 

4.2 Cost analysis 

5.0 Summary of Alternatives 

6.0 Recommended Remedial Action (optional) 

‘ I  

7.0 Responsiveness Summary (in final version only) 

References 

Appendices 
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9.2.1 Site Background Information 

. .  

. .  . .  

.: 

. .  
. * '  . 
. . .  

The site background information discussion describes the site in terms 
of past and present activities, concentrating on the physical, biological, 
and socioeconomic factors that affect site conditions. Specific topics may 
include the following: 

0 Facility location, size, existing structures 

0 The time period of waste-related activities 

0 Historical descriptions of: 

Facility type 
Activities and operations , 

Types of wastes 
Condition of wastes (originally and at present) 
Incidents that occurred (fire, explosion, ground-water 
contamination, etc.) 
Site investigations, response actions, and enforcement activities 

0 Physiography 

0 Hydrogeology 

0 Other items - _  

- Community perception 
- Planned use of site - Conflicting or missing infomation 
- Site map showing location, size, water supplies, sensitive 

environmental areas, and nearby populations. 

All discussions should be pertinent to the use of the facility for managing 
hazardous wastes. 

9.2.2 Nar'ure and Extent of Problems 

. .: * 

The nature and extent of the problems at the site should be described 
in a way that establishes a framework for determining remedial objectives 
and defines criteria for selecting remedial action alternatives. 
section of the introduction focuses on existing and potential on-site and 
off-site health and environmental effects. It should include the following: 

0 Type, physical state, and quantity of wastes or hazardous substances 

This 

on the site 

0 Special waste considerations (e.g., explosive or radioactive 
materials) 
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a Present condition of materials and structures (including drums, 
tanks, landfills, etc.) 

. ;  

. .  

a Changes in site conditions (e-g., filling in a waste pit or lagoon, 
applying cover material to buried or partly buried drums) 

a Effects of contaminants from the site (as indicated by monitoring 
and geotechnical studies): 

- Types of contaminant releases (e.g., leachate, runoff) - Affected media, movements of contaminants - Resources, population, or environments threatened by contaminant 
- Human exposure movement 

a Near-future effects of site conditions and contaminant migration 

a Actions previously taken to mitigate problems and the results of 
these actions. 

9.2.3 Objectives of Remedial Action 

The final section of the introduction identifies the objectives of 
. remedial actions at the site. Objectives should be identified in terms of 

general goals (e.g., minimize off-site contaminant migration) as well as 
specific goals (e.g., prevent waste from coming into contact with ground 
water, raise site above 100-year floodplain, etc.). This section should 
also describe or tabulate environmental criteria and standards that form the 
basis for remedial actions. 

9.3 SCREENING OF REMEDIAL ACTION TECHNOLOGIES 

Chapter 2 of the report summarizes the screening process used to iden- 
tify the most appropriate remedial action alternatives to undergo detailed 
analysis. Technical discussions should address the technologies initially 
considered and identify the most promising technologies, the methods used to 
develop remedial action alternatives from those technologies, and the alter- 
natives developed. It should also discuss the problems associated with 
applicable technologies. The chapter should also discuss the following four 
categories of screening criteria: 

e Environmental and public health 

I .  

a Other site-related considerations such as public welfare, site 
access, etc. 

e cost. 
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The discussion should explain the reasons for eliminating certain alterna- 
t ives . 

The final section of the chapter identifies the most,promising alterna- 
tives. Detailed descriptions and preliminary conceptual designs for these 
alternatives should be placed in chapter 3. 

9.4 REMEDIAL ACTION ALTERNATIVES 

Chapter 3 of the report summarizes the remedial action alternatives 
developed from the applicable technologies identified in the initial 
screening. 

The description details the cost and noncost features of each remedial 
action alternative. Specific elements in these discussions should include 
the following: 

The intent of the remedial alternative, such as source control or 
mittgation of contaminant migration or effects of migration, etc. 

Key features of. the alternative 

- Description of the technologies making up the alternative 
Control, storage, treatment, andlor disposal requirements 

Phasing of work, if necessary 

Special engineering, safety, environmental, public health, public 
welfare, or other considerations that affect the feasibility of each 
alternative 

Operation, maintenance, and monitoring requirements (short and long 
term) 

Aspects of the site problem that the alternative will or will 
not control. 

If the alternative involves a series of separate activities, each activity 
should be identified and briefly described. It should also be noted whether 
the particular strategy provides a single-medium or multimedia solution, 
where such a solution is applicable. A site layout diagram, process flow 
diagram, and the like should be included to illustrate each alternative. 

A summary of the remedial action alternatives may be included in matrix 
form. Such a summary would include a list of the strategies, key features 
of each concept, the problems to be controlled, and the expected result of 
each alternative. 
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9.5 ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

Chapter 4 of the feasibility study report presents detailed analyses of 
the remedial action alternatives. The majority of the analyses and sup- 
porting data will be presented in Appendices to the FS report. This chapter 
presents an overview of these analyses and is divided into two major sec- 
tions: noncost criteria analyses and cost analysis. 

9.5.1 Noncost Criteria Analysis . 

The noncost criteria section addresses considerations of technical 
feasibility, environmental protection,,public health, and institutional 
issues. Each of these analyses is presented in a separate subsection. 

. .  

For each noncost criteria category, the report summarizes the analysis 
performed, identifying and briefly discussing the criteria and methods used. 
Where possible, the results of the specific analysis for each of the alter- 
natives should be summarized using tables and figures to consolidate com- 
parative information. The technical discussion should concentrate on the 
feasibility and implementability of each alternative. The environmental 
discussion should assess each alternative's positive and negative impacts on 
the environment. The institutional discussion should discuss regulatory and 
community relations issues for each alternative, and their impacts on the 
choice.of an alternative. . 

The final section of this chapter reviews the public health aspects of 
each remedial alternative, examining the relevant public health goals and 
public health aspects of each remedial alternative, including relevant and 
applicable standards, criteria, advisories, and guidance considered, and an 
explanation of adjustments made to standards, criteria, etc. Alternatives 
failing to meet these goals are noted, with br,ief explanations of these 
failures and of the anticipated effects of the level of control in question. 

At a minimum, the noncost analysis of each. alternative should include a 
discussion of the subject areas listed in section 8.3. 

9.5.2 Cost Analysis 

The cost  analysis section should summarize the estimated costs of each 
alternative, review the main cost items, and discuss important considera- . 
tions in the cost analysis. Cost analysis topics should include the 
following: 

I ' .  

Costing methodology 
Capital costs 
Operation and maintenance costs 
Present worth analysis 
Phasing of the work and its 'impact on cost (if required) 
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e Distribution of costs over time (stream of costs) 
e Results of the sensitivity analyses. 

For ease of presentation and to permit direct comparison of the various 
alternatives, much of the cost data should be presented in tables and 
figures . 
9.6 SUMMARY OF ALTERNATIVES 

Chapter 5 of the feasibility study report summarizes the remedial 
alternatives and presents the results of the analysis using appropriate 
summary tables and figures. The alternatives are compared, with clear 
statements of their advantages and disadvantages. At the end of this 
comparative analysis, the recommended alternative is identified, and the 
reasons for the selection are given. 

9.7 RECOMMENDED REMEDIAL ACTION 

Chapter 6 of the report, a detailed description of the recommended 
remedial action, is prepared to meet certain specific regional requirements. 
This is based on regional discretion. In some cases, the description of the 
recommended action will not be prepared at this stage, but after approval of 
the Record of Decision (ROD). Generally, for enforcement-lead sites, the 
Regional Administrator may elect not to include a recommended alternative at 
this stage. 

The recommended remedial action chapter would include the following: 

e 

e 

e 

A review of what the remedial action will and will not accomplish 

Special engineering considerations and special studies needed during 
final design 

Operation, maintenance, and monitoring requirements 

Off-site disposal needs and transportation plans 

Temporary storage requirements 

Appropriate treatment and disposal technologies 

Brief descriptions of the environmental and public health problems 
that may be encountered during implementation 

Means of mitigating the associated environmental and public health 
problems (and their costs). 
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9.8 RESPONSIVENESS SUMMARY 

The responsiveness summary is in luded only in the final version of a 
This chapter feasibility study report, after public comment on the study. 

summarizes the public comment on the draft feasibility study report, includ- 
ing views expressed by potentially responsible parties, whether or not 
labelled as "comments, " and actions taken regarding these comments. 

9.9 REFERENCES 

The references section contains the complete bibliographic citation for 
each informationbource used and cited in the main text of the report. 
References to sources cited in an appendix should appear in a separate list 
with that appendix. 

9.10 APPENDICES 

The text of the feasibility study report summarizes the site infor- 
mation evaluated and the analysis conducted in selecting the most promising 
remedial action alternative. So that this summary presents the major fea- 
tures of the analysis and decision process clearly and logically, detailed 
discussions, diagrams, and supporting analyses may be presented as appen- 
dices. 

A feasibility study report may include the following appendices: 

e Appendix A: Supporting Documentation for the Screening Process , 

e Appendix B: Supporting Documentation for Cost Analysis of Best 
Alternatives 

Appendix C: Technical Feasibility Analysis 

e Appendix D: Public Health Evaluation 

e Appendix E: Environmental Evaluation 

e Appendix F: Exposure Analysis 

e Appendix G: Institutional Analysis. 

Depending on the features and problems of a site, and the complexity of the 
accompanying analysis, some of these appendices may be unnecessary, or 
additional appendices may be needed. 
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GLOSSARY 

AASHTO - American Association of State Highway Transportation Officials 
Acceptable engineering practices - technologies or practices which are 

. .  

technically sound, reliable, and applicable with respect to a 
particular site problem. 

ACL - Alternative Concentration Limit 
ASTM - American Society for Testing and Materials. 
Budget estimates - estimates of capital operation and maintenance or service 

costs provided by a vendor. 

CAA - Clean Air Act. 

I b  
I 
I 

CERCLA - Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980. Also known as Superfund. 

Cleanup - the elimination, reduction, or containment of pollutants from a 
site by a selected remedial action. 

Community impacts - any change in the normal way of life, directly or 
indirectly attributable to the selected remedial action, including 
temporary or permanent relocation, initiation of health monitoring 
programs, formation of citizens' groups to review remedial alter- 
natives, etc. 

CRP - Community Relations Plan. 
CWA - Clean Water Act. 
Durability - the projected length of time that a designed level of 

effectiveness can be maintained. It is also measured in terms of the 
operation and maintenance requirements (parameter of reliability). 

EDD - Enforcement Decision Document; a public document that is similar in 
purpose to a ROD. It documents the selection of a remedy and is used 
in settlement or litigation with potential responsible parties. 

Environmental carrying capacity - the alternate uses a site is capable of 
supporting, especially after remedial actions. 

FEMA - Federal Emergency Management Agency. 
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General response action - a response action category consisting of groupings 
of related response technologies that may be used for a specific site 

. problem (e-g., surface water controls, air pollution controls). 

HEIS - Department of Health and Human Services. 
HWM:- hazardous waste management- 

Implementability - a measure of successful prior installation of a remedial 
,technology either on similar sites or on a research and development 
basis. Includes well understood installation and operational practices 
requiring minimal monitoring. 

Institutional factors - analytical factors associated with Federal, State, 
and local regulations, guidance, and advisories concerning public 
health and welfare, environmental considerations, community relations, 
and other social, political, and economic concerns. 

Isolation - a situation in which the transport of pollutants from a site to 
the surrounding environment has been stopped or slowed by the selected 
remedial action, but no pollutants have actually been removed. 

MCL - Maximum Concentration Limit, established under to Safe Drinking Water 
Act 

MPRSA - Marine Protection Resource and Sanctuaries Act. 
NAAQS - National Ambient Air Quality Standards. 
NCP'- National Oil and Hazardous Substances Contingency Plan. 

NDD - Negotiated Decision Document; a confidential enforcement document 
containing a discussion of alternatives identified in'the draft RI/FS, 
indicates preferred alternatives; serves as basis for negotiation with 
potential responsible parties. 

NEPA - National Environmental Policy Act. 
NESHAPs - National Emission Standards for Hazardous Air Pollutants. 
NIOSB - National Institute for Occupational Safety and Health. 
NOEL (No-Observed Effect Level) - the maximum experimental dose of a 

substance at which no toxic effect was observed. 

NPDES - National Pollutant Discharge Elimination System. 
NSPS - New Source Performance Standards. 
ObM - operation and maintenance. 
OSHA - Occupational Safety and Health Administration. 

T 
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Operable unit - a discrete part of a remedial action that can function inde- 
pendently as a unit and contributes to preventing or minimizing a 
release or threat of release. 

Physiography - general description of a site; for example geographic 
position, vegetative cover, and topography. 

Present worth - a summary of costs to be incurred over a period of time 
discounted to the present. 

PSD - Prevention of Significant Deterioration (air permit). 
RCRA - Resource Conservation and Recovery Act. 
Relevant or applicable standards - established Federal or State procedural 

requirements or limit values (such as MCLs) pertaining specifically to 
chemicals, environmental impacts, or technology operations conducted or 
anticipated at a site. 

Reliability - a measure of the effectiveness and durability of a technology. 
Remedial Action Alternative - a remedial technology or a combination of 

remedial action technologies which will prevent or mitigate site- 
specific contamination problems. 

Remedial Action Technology ("Technology") - a general category encompassing 
a number of remedial action technology options that address a similar 
problem (e.g., capping, containment barriers, chemical treatment). 

Remedial Action Technology Optiqn ("Technology Option") - a specific 
. process, system, or action that may be used to cleanup or mitigate 
contaminant problems (e.g., slurry wall, clay cap, activated sludge 
treatment). 

REMFIT contractor - Remedial Planning and Field Investigation Teams contract 
to the U.S. EPA. 

Risk Level - Cancer risk level provides an estimate of the additional 
incidence of cancer that may be e pected in a population exposed to a 
given contaminant. A risk of 10 , for example, indicates a probabili- 
ty of one addktionnal case of cancer for every 100,000 people exposed. 
A risk of 10- 
million people exposed. A risk of 10 would be one case in 10 million 
people exposed. 

-3 

indicates one additiona case of cancer for every one -3 

RMCL - Recommended Maximum Concentration Limit, developed under Safe 
Drinking Water Act. 

ROD - Record of Decision, documents selection of cost-effective 
Fund-financed remedy. 

RPM - Remedial Project Manager. 
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S&E Manual - procedural manual entitled "Methodology. for Screening and 
Evaluation of Remedial Responses." 

SDWA - Safe Drinking Water Act. 
Sensitivity analysis - a test of a procedure to determine the overall 

changes that result from any small changes in one or more procedural 
I 1  elements. 

, _  Significant adverse impact - a public health or environmental effect that 
cannot be mitigated or ameliorated. .. . 

SIP - State Implementation Plan under the Clean Air Act. 
Site - a landfill, surface impoundment, storage facility, or any other site 

or facility of any kind, at which a hazardous substance is present as a 
result of a release of such hazardous substance from a facility as 
defined under CERCLA. 

SNARL - Suggested No Adverse Response Level 
- .  Social costs - perceived negative impacts resulting from a remedial action, 

including impacts manifested in psychological, sociological, political, 
legal, and organizational changes. 

Technology status - the state-of-the-art, relative to application to 
uncontrolled hazardous waste sites, of remedial alternatives; described 
as proven, widely used, or experimental. 

TSD - treatment, storage, or disposal facility. 
UCR (Unit Carcinogenic Risk) - probability that cancer will be produced for 

6 

each unit of dose. 

UIC - Underground Injection Control Programs. 
USDW - Underground source of drinking water. 
Unit operation - the basic physical operations of chemical and civil 

engineering that may be applied as remedial actions, for example 
capping, groundwater pumping, biological treatment, containment 
barrier; a technology. 

User - any person involved with conducting a remedial action feasibility 
study; the user of this document. 
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APPENDIX A 

MODEL STATEMENT OF WORK 
FOR CONDUCTING F E A S I B I L I T Y  STUDIES 

PURPOSE 

The purpose of this feasibility study is to develop 
and evaluate remedial alternatives for [specific site]. 
The Engineer will furnish the necessary personnel, 
materials, and services necessary to prepare the remedial 
action feasibility study, except as otherwise specified. 

SCOPE - 
The feasibility study consists of eight tasks: 

Task 
Task 
Task 
Task 
Task 
Task 
Task 
Task 

8 -  
9 -  
10 - 
11 - 
12 - 
13 - 
14 - 
15 - 

Description of Proposed Response 
Preliminary Remedial Technologies 
Development of Alternatives 
Initial Screening of Alternatives 
Evaluation of the Alternatives 
Preliminary Report 
Final Report 
Additional Requirements. 

A work plan that includes a detailed technical 
approach, a budget, personnel requirements,'and schedules 

' will be submitted for the proposed feasibility study. 

TASK 8 - DESCRIPTION OF CURRENT SITUATION 
Information on the site background, the nature and 

extent of the problem, and previous response activities 
presented in Task 1 of the remedial investigation may be 
incorporated by reference. Any changes to the original 
project scope described in the Task 1 description should 
be discussed and justified based on results of the 
remedial investigation. 

Following this summary of the current situation, a 
site-specific statement of purpose for the response, based 
on the results of the remedial investigation, should be 
presented. The statement of purpose should identify the 
actual or potential exposure pathways that should be 
addressed by remedial alternatives. 
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TASK 9 - PRELIMINARY REMEDIAL TECHNOLOGIES 
Based on the site-specific problems and statement of 

purpose identified in Task 8, develop a master list of 
potentially feasible technologies. These technologies 
will include botk on-site and off-site remedies, depending 
on site problems. The master list will be screened based 
on site conditions, waste characteristics, and technical 
requirements, to eliminate or modify those technologies 
that may prove extremely difficult to implement, will 
require unreasonable time periods, or will rely on 
insufficiently developed technology. [The results of this 
task may be requested as a separate memorandum (Remedial 
Options Negotiation Document) by the State or EPA.] 

. .  TASK 10 - DEVELOPMENT OF ALTERNATIVES 
Based on the results of the remedial investigation and 

consideration of preliminary remedial technologies 
(Task 91, develop a limited number of alternatives for 
source control or off-site remedial actions, or both, on 
the basis of objectives established for the response. 

a. Establishment of Remedial Response Objectives 

Establish site-specific objectives for the 
response. These objectives will be based on 
public health and environmental concerns, the 
description of the current situation (from 
Task l), information gathered during the remedial 
investigation, section 300.68 of the National 
Contingency Plan (NCP), EPA's interim guidance, 
and the requirements of any other applicable EPA, 
Federal, and State environmental standards, 
guidance, and advisories as defined under EPA's 
CERCLA compliance policy. Objectives for source 
control.measures should be developed to prevent 
or .significantly minimize migration of 
contamination from the site. Objectives for 
management of migration measures should prevent 
or minimize impacts of contamination that has 
migrated from the site. Preliminary cleanup 
objectives will be developed in consultation with 
EPA and the State. 

b. Identification of Remedial Alternatives 

Develop alternatives to incorporate remedial 
technologies (from Task 9 1 ,  response objectives, 
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and other appropriate considerations into a 
comprehensive, site-specific approach. 
Alternatives developed should include the 
following (as appropriate): 

Alternatives for off-site treatment or 
disposal, as appropriate 

Alternatives which attain applicable 
and/or relevant Federal public health 
or environmental standards 

Alternatives which exceed applicable 

environmental standards 
' and/or relevant public health or 

i ' '  

. Alternatives which do not attain 
applicable and/or relevant public 
health or environmental standards but 
will reduce the likelihood of present 
or future threat from the hazardous 
substances. This must include .an 
alternative which closely approaches 
the level of protection provided by the 
applicable or relevant standards 

No action. 

There may be overlap among the alternatives 
developed. Further, alternatives outside of. 
these categories may also be developed, such as 
non-cleanup alternative (e.g., alternative water 
supply, relocation). The alternatives shall be 
developed in close consultation with EPA and the 
State. Document the rationale for excluding any 
technologies identified in Task 9 in the 

. development of alternatives. 

TASK 11 - INITIAL SCREENING OF ALTERNATIVES 
The alternatives developed in Task 10 will be screened 

by the Engineer to eliminate those that are clearly 
infeasible or inappropriate, prior to undertaking detailed 
evaluations of the remaining alternatives. 
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Considerations to be Used in Initial Screening 

Three broad considerations must be used as a basis for 
the initial screening: cost, public health, and the 
environment. More specifically, the following factors 
must be considered: 

1. 

2.  

3 .  

4 .  

Environmental Protection. Only those 
alternatives that satisfy the response objectives 
and contribute substantially to the protection of 
public health, welfare, or the environment will 
be considered further. Source control 
alternatives will achieve adequate control of 
source materials. Management'of migration 
alternatives will minimize or mitigate the threat 
of harm to public health, welfare, or the 
environment. 

Environmental Effects. Alternatives posing 
significant adverse environmental effects will be 
excluded. 

Technical Feasibility. Technologies that may 
prove extremely difficult to implement, will not 
achieve the remedial objectives in a reasonable 
time period, or will rely upon unproven 
technology should be modified or eliminated. 

Cost. An alternative whose cost far exceeds that 
o f t h e r  alternatives will usually be eliminated 
unless other significant benefits may also be 
realized. Total costs will include the cost of 
implementing the alternatives .and the cost of 
operation and maintenance. 

The cost screening will be conducted only after 
the environmental and public health screenings 
have been performed. 

TASK 12 - EVALUATION OF THE ALTERNATIVES 
Evaluate the cost-effectiveness of alternative 

remedies that pass through the initial screening in 
Task 11. Alternative evaluation will be preceded by 
detailed development of the remaining alternatives. 

a- Technical Analysis 

The Technical Analysis will., as a minimum: 

'I 

A 
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Describe appropriate treatment, storage, and 
disposal technologies. 

Discuss how the alternative does (or does 
not) comply with specific requirements of 
other environmental programs. When an 
alternative does not comply, discuss how the 
alternative prevents or minimizes the 
migration of wastes and public health or 
environmental impacts and describe special 
design needs that could be implemented to 
achieve compliance. 

Outline operation, maintenance, and 
monitoring requirements of the remedy. 

Identify and review potential off-site 
facilities to ensure compliance with 
applicable RCRA and other EPA environmental 
program requirements, both current and 
proposed. Potential disposal facilities 
should be evaluated to determine whether 
off-site management of site wastes could 
result in a potential for a.future release 
from the disposal facility. 

Identify temporary storage requirements, 
off-site disposal needs, and transportation 
plans. 

Describe whethe; the alternative results in 
permanent treatment or destruction of the 
wastes? and, if not, the potential for 
future release to the environment. 

Outline safety requirements for remedial 
implementation (including both on-site and 
off-site health and safety considerations). 

Describe how the alternative could be phased 
into individual operable units. The 
description should include a discussion of 
how various operable units of the total 
remedy could be implemented individually or 
in groups, resulting in a significant 
improvement to the environment or savings in 
cost. 
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9. Describe.how the alternative could be 
segmented into areas to allow implementation 
in differing phases. 

10. Describe special engineering requirements of 
the remedy or site preparation 
considerations. 

b. Environmental Analysis 

Perform an Environmental Assessment (EA) for each 
alternative. The EA should focus on the site 
problems and pathways of contamination actually 
addressed by each alternative. The EA for each 
alternative will include, at a minimum, an 
evaluation of beneficial effects of the response, 
adverse effects of the response, and an analysis' 
of measures to mitigate adverse effects. The 
no-action alternative will be fully evaluated to 
describe the current site situation and 
anticipated environmental conditions if no 
actions are taken. The no-action alternative 
will serve as the baseline for the analysis. 

c. Public Health Analysis 

Each alternative will be assessed in terms of the 
extent to which it mitigates long-term exposure 
to any residual contamination and protects public 
health both during and after completion of the 
remedial action. The assessment will describe 
the levels and characterizations of contaminants 
on-site, potential exposure routes, and 
potentially affected population. The effect of 
"no action" should be described in terms of 
short-term effects (e.g. , lagoon failure), 
long-term exposure to hazardous substances, and 
resulting public health impacts. Each remedial 
alternative will be evaluated to determine the 
level of exposure to contaminants and the 
reduction over time. The relative reduction in 
public health impacts for each alternative will 
be compared to the no-action level. For 
management of migration measures, the relative 
reduction in impact will be determined by 
comparing residual levels of each alternative 
with existing criteria, standards, or guidelines 
acceptable to EPA. For source control measures 
or when criteria, standards, or guidelines are 

, 
T 

0 
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not available, the comparison should be based on 
the relative effectiveness of technologies. The 
no-aGtion alternative will serve as the baseline 
for the analysis. 

Institutional Analysis 

Each alternative will be evaluated based on 
relevant institutional needs. Specifically, 
regulatory requirements, permits, community 
relations, and participating agency coordination 
will be assessed. 

e. Cost Analysis 

Evaluate the cost of each feasible remedial 
action alternative (and-for each phase or segment 
of the alternative). The cost will be presented 
as a present worth cost and will include the 
total cost of implementing the alternative and 
the annual operating and maintenance costs. Both 
monetary costs and associated non-monetary costs 
will be included. A distribution of costs over 
time will be provided. 

f. Evaluation of Cost-Effective Alternatives 

Alternatives will be compared using technical, 
environmental, and economic criteria. At a 
minimum, the following areas will be used to 
compare alternatives: 

1. Present Worth of Total Costs. The net 
present value of capital and operating and 
maintenance costs also must be presented. 

2. Health Information. For the no-action 
alternative, EPA prefers a quantitative 
statement including a range estimate of 
maximum individual risks. Where 
quantification is not possible, a 
qualitative analysis may su.ffice. For 
source control options, a quantitative risk 
assessment is not required. For management 
of migration measures, present a 
quantitative risk assessment including a 
range estimate of maximum individual risks. 
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3. Environmental Effects. Only the most 
important effects or impacts should be 
summarized. Reference can be made to 
supplemental information arrayed in a 
separate table, if necessary. 

4. Technical Aspects of the Remedial 
Alternatives. The technical aspects of each 
remedial alternative relative to the others 
should be clearly delineated. Such 
information generally will be based on the 
professional opinion of the Engineer 
regarding the site and the technologies 
comprising the remedial alternative. 

5. Information on the Extent to Which Remedial 
Alternatives Meet the Technical Requirements 
and Environmental Standards of Applicable 
Environmental Regulations. This information 
should be arrayed so that differences in how 
remedial alternatives satisfy such standards 
are readily apparent. 
standards that may be applicable at the site ' 

include : 

The general types of 

a. RCRA design and operating standards; and 

D. Drinking water standards and criteria. 

6. Information on Community Effects. The type 
of information that should be provided is 
the extent to which implementation of a 
remedial alternative disrupts the community 
(e.g., traffic, temporary health risks, and 
relocation) . 

7. Other Factors. This category of information 
would include such things as institutional 
factors that may inhibit implementing a 
remedial alternative and any other 
site-specific factors identified in the 
course of the detailed analys'is that may 
influence which alternative is eventually 
selected . 
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TASK 13 - PRELIMINARY REPORT 
Prepare a preliminary report presenting the results of 

Tasks 8 through 13. Submit [specify number and 
distribution] copies of the preliminary report to EPA and 
the State [specify recipients]. (Note: EPA and the State 
will review and select a remedial alternative.) 

TASK 14 - FINAL REPORT 
Prepare a final report for submission to EPA and the 

State'. The report will include the results of Tasks 8 
through 13, and should include any supplemental 
information in appendices. This report will include a 
responsiveness summary on public comments received. 
Submit [specify number and distribution of copies] to EPA 
and the State [specify recipients]. 

TASK 15 - ADDITIONAL REQUIREMENTS 
[Specified based on site-specific issues. I 
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APPENDIX B 
PROCEDURES FOR PLANNING AND IMPLEMENTING O F F - S I T E  RESPONSE ACTIONS 

UNITED STATES ENVIRONMENTAL PROTECT ION AGENCY 
WASHINGTON. O.C. 20460 

n t XO EA N D U H 

SUBJSCT: P t o c e d u r e o  f o r  P!anning o n d  I m p l e m e n t i n g  Of f-.ita 
Peopenae Act.i'on@' 

Acting A o o i o t o n t  A d m i n i r t r a t o r  
V 

TO : R e g i o n a l  A d m i n i r t r a t o r o  
Region. I - X  

T h i o  memorandum a d d r e o r e o  p r o c e d u r e o  t h a t  muo t  b e  o b o e r v e d  
when  a r e o p o n o e , a c t i o n  i n v o l v i n g  off-site otorage. t r e a t m e n t  or 
d i o p o o a l  of h a z a r d o u o  o u b o t a n c e o  is o e l e c t e d  u n d e r  t h e  Compre -  
h e n r i v e  E n v i r o n m e n t a l  R e o p o n o e ,  C o a p e n e o t i o n ,  o n d  L i a b i l i t y  A c t  
of 1980 (CERCLA). a n d  t h e  R e o o u r c a  C o n o a r v a t i o n  o n d  R e c o v e r y  Act 
(RCRA). I t  p r o h i b i t r  u e e  of a R C R A , f a c i l i t y  f o r  off-rite manage- 
mane of S u p e r f u n d . h a z a r d o u e  o u b r t a n c e s  i f  i t  ha. o i g n i f i c a n t  - 
RCRA v i o l ~ t i o n o ~  or o t h e r  e n v i r o n m e n t a l  c o n d i t i o n s  t h a t  a f f e c t  
t h e  o o t i o f a c t o r y ~ o p a r o t i o n  of t h e  f a c i l i t y .  I t  a100 a d d r e o r a s  
r e q u i r e m e n t o  f o r  a n a l y z i n g  a n d  r e l e c t i n g  r e o p o n s e  h c t i o n o  t h a t  
involve p e r m a n e n t  m e t h o d s  of m a n a g i n g  h a z a r d o u o  e u b s t a n c e o .  

I n  November  of 1 9 8 4 ,  a m e n d m e n t o  to t h e  R e o o u r c e  C o n o a r v a t i o n  
a n d  R e c o v e r y  A c t  were  e n o c t e d .  There a m e n d m e n t r  i m p o o e  n e w  
r e q u i r e m e n t o  f o r  t h e  s a f e  manaqement of h a z a r d o u r  wooteo. In 
t h e  caoe of l o n d  d i a p o o a l  f o c i l i t i e o ,  t h e  a m e n d m e n t o  r e q u i r e  
t h a t  c e r t a i n  t y p e s  of u n i c o  ( n e w ,  r o p l a c e m e n t  a n d  l a t e r a l  e x t e n -  
s i o n s )  be d o u b l e  l i n e d  b y  Hay 9 .  1985 .  T h e  a m e n d m e n t s  i m p o s e  
t e c h n i c 0 1  r e q u i r e m e n t o  t o  e n o u r e  t h a t  when l a n d  d i a p o s a l  f a c i l i t i e s  
a r e  u o e d  t h e y  are u e e d  o a f a l p .  

EPA i n t e a d o  t o  f o l l o w  t h e  d i r e c t i o n  e o t a b l i s h e d  b y  C o n g r e s s  
i n  t h e  RCRA a m e n d m e n t o  when u n d e r t o k i n g  on-site r a r p o n r e  a c c i o n s  

I A o i g n i f i c a n t  v i o l a t i o n  i n c l u d e o  a C l a s o  I v i o l a t i o n  as d e f i n e d  
b y  t h e  R C R A  Enforcement R e a p o n o e  P o l i c y  ( D e c e m b e r  2 1 .  1 9 8 4 ) .  
T h i o  p o l i c y  d e f i n e r  a C l a s s  I v i o l a t i o n  a s  a v i o l a t i o n  t h a c  
r e o u l t o  i n  a r e l e a r e  o r , , a  r e r i o u o  t h r e a t  of r e l e o o e  of h a z a r d o u s  
u a o t e  i n t o  t h e  e n v i r o n m e n t .  o r  i n v o l v e s  c h e  f a i l u r e  t o  a s s u r e  
t h a c  g r o u o d  w a t e r  w i l l  be p r o t e c t e d .  t h a t  p r o p e r  c l o o u r e  a n d  
p o r t  c l o o u r e  a c t i v i t i e s  w i l l  b e  u n d e r t a k e n .  o r  t h a t  h a z a r d o u s  
w a r t e a ,  w i l l  be  d a r t i n a d  f o r  a n d  d e l i v e r e d  t o  R C R A  p e r m i t t e d  o r  
i n t e r i m  o t a t u o  f a c i l i t i e o .  t h e  p o l i c y  c o n t a i n .  0 l i r e  o f  
e x a m p l e 0  of v i o l a t i o n o  w h i c h  a r e  C l a e s  I v i o l o t i o n s .  R e g i o n s  
r h o u l d  r e c o g n i z e  t h a t  v i o l a t i o n o  o t h e r  t h a n  C1a.o I v i o l a t i o n s  
M A Y  be oignificant f o r  p u r p o o e o  of t h e e .  p r o c e d u r e o .  d e p e n d i n g  
on t h e  o i t u o t i o n  at t h e  facility. 
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and when rerponre actionr involve off-site management of hazardous 
rubrtancer. T h i o  memorandum detailr how the Agency planr t o  
O C ~ ~ O V .  the.. gO.10. 

Section I of thio memorandum discusses background iroues. 
S e c t i o n  XI A discurrer t h 8  need t o  consider tr.eaement, recycling 
and reuoe beform off-rite land disporal i o  used. Section I1 B 
derai10 procedurer that mure be followed i n  selecting any off-site 
facility f o r  management of hasardour rubstances. T h i s  section 
a100 discurres the criteria t o  be ured i n  making the selection. 
lor facilitiee i n  arrerroent monitoring. thio part stater that 
conditioar which lead t o  and rerult from b8ing i n  assesoment 
monitoring mop conrtitute conditiono that render the facility 
unruitable tor  disposrl of harrrdous substances. Therefore, 
when a fACflif7 i o  i n  arrerrment, the conditione which lead t o  
the requi red aroerrment , and any moni c o r i n g  data, muse be eval u- 
reed t o  determine if the facility pores ouch conditions. I f  so. 
the facility map n o t  be used unless the owner or operntor commits 
t o  correct the problem. and t h e  unit t o  be used f o r  disposal 
porer no problems.. 

c . .  
. .  . .  9 .  . .  

. . .  .. . .  . 
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Section I11 discusses RCRA manifest requirements. Section I V  
dircusses PCB dieposal requirements. Finally, Section V details 
how this policy will be implemented. Attachment A is a chart 
r u a m a ~ i t i n g  the policy on use o f  off-site RCRA facilities. This 
chore rhould be used in conjunction with the policy document. n'ot 
i n  lieu of i t .  

These procedures a r e  applicable t o  all response and enforce- 
ment acciona taken pursuant to CERCLA and section 7003 o f  RCRA.  

This memorandum replacer guidance entitled "Requirements C o r  
Selecting an Off-Site Option i n  a Superfund Response Action'. 
dated January 28. 1983. This policy is an interim o n e  that the 
Agency intends t o  publirh aa a notice in the Federal R c q i s t e r  
i n  order t o  receive public comment on its provisions. A f t e r  
reviewing these comments EPA will determine whether revisions 
are necessary. 

These revirions strengthen prev:ous requirements i n  several 
ways : 

CoveraRe - This memorandum extends requirements t o  
enforcement actions under SI06 of  CERCLA and 5 7 0 0 3  of R C R A .  
and expand. requirements f o r  removal actions. 

Use of  t r e a c m e n c  - these procedure9 require coneiderac:on 
o f  crertmenc, recycling or reuse f o r  a l l  response and 
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e a f o r c e m e a t  a c c i o n r ,  t o  f o r c e r  t h e  u o o  o f  more p e r m a n e n t  
r o l u c i o n r ,  a a d ,  i n  t h e  c a r e  o f  r e m e d i r l  a c t i o n s ,  w h e r e  
c o o t - e f f e c t i v e .  The  Agency is n o t  c e r t a i n  v h e t h e r  
s u f f i c i e n t  c r p a c i t y  i s  a v a i l a b l e  a t  t h i s  t ime  e o  u s e  
treatment i n  111 c a r e s  where i t  is f e a r i b l e .  As more 
i n f o r m a t i o n  on c a p a c i t y  becomer  8 v a i l a b l e .  t h e  Auency 
vi11 r e - e x a m i n e  r e q u i r a n e n t r  f o r  t r e a c m o n t  L O  d e t o r m i n e  
v h e c h e r  t h e y  c a n  b e  r t r e n g t h e n e d .  The p r e v i o u r  p r o c e d u r e s  
d i d  not a d d r e r a  uoo  o f  t r e a t m e n t .  

R o q u i r e a e n t r  f o r  a t r e a t m e n t .  s t o r a g o  o r  d i s p o s a l  f a c i l i t y  
P r e v i o u s  g u L d a n c e  r e q u i r e d  i n r p e c t i o n  w i t h i n  1 2  m o n t h s  
b e f o r e  c o n t r a c t  a v a r d  f o r  r t o r a ~ e ,  t r e a t m e n t  o r  d i s p o s a l .  
The r e v i r i o n r  r e q u i r r  i n r p e c t i o n  v i t h i n  r i x  a o n t h s  o f  
a c t u a l  r t o r a g e .  treatment o r  d i r p o r a l .  It also s t a t e d  
t h a t  i f  a f 8 C i l i t p  had  d e f i c i e n c e s  t h a t  r e r u l t e d  i n  u n s o u n d  
t r e a t m e n t .  rtorage or  d i s p o r a l  p r a c t i c e s  i t  s h o u l d  n o t  be 
u r e d .  The g u i d a n c e  a l r o  r e q u i r e d  R C R A  v i o l a t i o n r  t h a t  
a d v e r r o l y  a f f e c t e d  f a c i l i t y  p e r f o r m a n c e  t o  b e  c o r r e c t e d  
p r i o r  t o  c o n t r a c t  award .  Under  t h e  r e v i s i o n s ,  a f a c i l i t y  
t h a t  h a r  s i g n i f i c a n t  RCRA v i o l a t i o n r  o r  o t h e r  e n v i r o n m e n t a l  
c o n d i t i o n r  t h a t  a f f e c t  1ts s a t i s f a c t o r y  o p o r a t i o n  may not 
b e  u s e d  u n l e s s  c e r t a l n  c o n d i t i o n .  a r e  m o t .  First, t h e r e  
m u r t  bo a c o m p l i a n c e  sgrermont  in p l a c e  eo c o r r e c t  a l l  
d e f i c i e n c i e s  a t  t h e  f a c i l i t y ;  p e c o n d .  t h e  u n i t  t h a t  1s 
u r e d  m u r t  n o t -  c a u s e  o r  c o n t r i b u t e  t o  r i g n i f i c a n t  p r o b l e m s  
a t  t h e  f a c i l i t y .  T h i s  p t o v i r i o n  r e c o g n i z e r  t h a t  i n  some 
s i t u a t i o n a  i t  is i n f e a s i b l e  t o  c o a p l e t e  c o r r e c t i o n  of a l l  
v i o l a t i o n s  p r i o r  t o  u s i n g  a f a c i l i t y  ( f o r  e x a m p l e ,  i t  may' 
t a k e  r e v e r a l  year. b e f o r e  pumping a n d  t r e a t i n a  of  n r o u n d -  
water  is c o m p l e t e d )  a n d  t h a t  t h e r e  may b e  a u n i t  a t  s u c h  
a f a c i l i t y  t h a t  i s  s o u n d .  

Land D i s p o r a l  F a c i l i t i e s  - The ' 9 8 4  R C R A  amendments  !mpose 
now r e q u i r e a e n t s  on l a n d  d i s p o . . i  f a c i l i t i e s .  Uhen u s e  
o f  s u c h  f a c i l i t i e s  i s  c o n t e m p l a t e d ,  t h e  p o l i c y  r e q u i r e s  t h a t  
t h e  f a c i l i t y  aeet t h e s e  minimum t e c h n i c a l  r e q u i r e m e n t s .  

I .  B A C K G R O U N D  

F a c i l i t i e s  t h a t  are not i n  c o m p l i a n c e  v!th R C R A  r c q u ! r c r n e n t s  
aay ba u n a c c e p t a b l e  t o  u s e  f o r  t r e a t m e n t .  s t o r a n e  u t  d f s p o s a l  o f  
h a z a r d o u s  s u b r t a n c o r  f r o m  r e s p o n s e  a c t i o n s .  F a c i l i t i e s  u s e d  f o r  
manageaent of r u b r t a n c e a  in c o n n e c t i o n  w i t h  r e s p o n s e  a c t i o n s  
r h o u l d  not p o r e  a r i g n i f i c a n t  t h r e a t  t o  p u b l i c  h e a l t h .  w e l f a r e  o r  
t h e  o n v i r o n a e n t .  

CERCLA c o n t a i n s  two r e f e r e n c e s  e o  o f f - s i t e  management  o f  
h a z a r d o u s  r u b r t a n c e s .  F i r s t ,  CERCLA s e c t i o n  1 O b ( c )  r e q u i r e s ,  as 
a c o n d i t i o n  of F u n d - f i n a n c e d  r e m e d i a l  r e s p o n s e .  t h a t  t h e  S t a t e  
a r r u r o  t h e  a v a i l a b i l i t y  o f  an a c c e p t a b l e  f a c i l i t y  i n  c o m p l i a n c e  
v i t h  t h e  r e q u i r e m e n t s  of s u b t i t l e  C of R C R A  f o r  a n y  o f f - s i t e  
management  o f  h a z a r d o u s  s u b s t a n c e s .  S e c o n d ,  w h e r e  r e m e d i a l  
m e a r u r e r  i n c l u d e  o f f - r i t e  s t o r a g e ,  t r e a t m e n t ,  d e s t r u c t i o n  or 
r e c u r e  d i r p o r i t i o n .  t h e  s t a t u t e  a l r o  r e q u i r e s  s u c h  m e a s u r e s  t o  
bo more c o r e - e f f e c t i v e  c h o n  o t h e r  r e m e d i a l  m e a s u r e s ,  c r e a t e  new 
d i r p o r a l  c a p a c i t y  in c o m p l i a n c e  v i t h  S u b t i t l e  C of R C R A  o r  b e  
a e c e r r a r y  L O  p r o t e c t  p u b l i c  h o a l c h ,  w o l f a r e  o r  t h o  e n v i r o n m e n t  
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from a preeont o r  potonrial r i o t  vhich may be created by further 
exporuro to rubrtancea. S e c t i o n  300.65 Cb)(6) of the National 
Contingency Plan (40 CIR 300) 0 t A t . S  that vhen off-site action : e  
taken  i n  connection vith a removal action the facility ueed for 
off-mite managomenc muat be in compliance vith Subtitle C of 
RCRA. Thir  memorandum establirher procedures for implomentinu 
theoo CERCLA and NCP provisions. 

Theme procedurer apply t o  a11 removal, remedial, and enforce- 
ment a c c i o n a  taken pursuane to CERCLA and r a c e i o n  7003 of RCRA. 
Any ocher partier undertaking cleanup under other authorities 
a r e  urged t o  comply uith there procedures. In the care of 
Superfund-financed removal actionr or enforcement actionr taken 
ar 8 removal action i n  rasponre to an immediate and significant 
t h r e a t ,  compliance with these procedurer is mandatory unless the 
On-Scene Coordinator (OSC) determines that the exigencies of the 
rituation require off-site treatment, storage o r  dispoaal vithout 
folloving the requ?eements. Thir exception mag be usad in cases 
vhere tho OSC belleves that the immediacy of the threat poaed by 
the substance6 makes i t  imperative L O  remove the substances and 
there is inaufficient time t o  observe there procedurer without 
endangering public health, welfare or the environment. In ruch 
carer, the OSC should consider, t o  the extent porrible, temporary 
rolutions (e.g.. interim storage) I n  order that the feasibility 
of uring treatment can be evaluated prior to a deeiaion t o  use 

vritten explanation of his decision t o  the Regional Adoinbstrator. 
Thir explanation should be provided vithin 60 day8 of caking 
the action. In Regions in vhich authority L O  make removal deci- 
sions has n o t  been fully delegated by the Regional Administrator, 
the decisions discussed above must be made by the Regional official 
that i s  delegated removal decision making authority. 

.land dirposal. A l s o ,  I n  such cabes. the OSC muac provido a 

XI. PROCEDURES FOR SELECTING HAZARDOUS WASTE MANACEUENT FACILITIES 

This section diecusres i n  detail the requirements R e g i o n s  
must follow in assessing and selecting an off-site RCRA facilfty 
for management of Superfund harardous substances. Part A requfres 
consideration of treatment, recycling o r  reuse for on-site and 
off-site actioos in order t o  foster the use of more permanent 
methods of managing hazardous subatancee. These policies a r e  
consistent with directions taken by Congress in the 1984 amend- 
m e n t s  t o  the Resource Conservation and Recovery Act. Furthermore. 
Part B of this section establishas procedures Regions must use 
in releccing an off-site RCRA facility for management of hazardous 
aubatances. Where off-site land dirposal must be used, chis Part 
requires chat disposal facilities be i n  comp1:ance with the app1:- 
cable technical requirements of RCRA. 

A .  Treatment 

It is E P A ' r  policy t o  purrue response actfons that use 
treatment. reuse o r  recycling o v e r  land disposal e o  the preacesc 

. .  
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e x t e n t  practicable. c o n a i r t e n t  with CtRCLA requirements f o r  
coot-effective remedial a c t i o n r .  EPA requires that such alterna- 
t i v e .  be conriderad f o r  ell Fund-financed and private party 
romoral  and remedial a c t i o n r .  For Fund-financed removals or 
enforced a c t i o a o  i n  reeponre to immediatr and significant threats, 
troatmont.  rauee or recycling nust be conridered, ualeor the OSC 
d e ~ e r m i n e o  that t r e a t m e n t .  raure or recycling nethodr a r e  n o t  
rearonably available conridering the exigencies of the situation, 
or they poee a significant onvironmenral hazard. 

recycling m u r c  be conriderad. Such altarnatives rhould not be 
rcreeaed out on t h e  beoir of eoet alone.  S e c t i o n  300.68(h)(1) of 
t h e  NCP aIlour rejection of aIternativee during the screening 
r t a g e  bared on coot, o n l y  vhen the coot of the alternative f a r  
exceed. the c o r e  of ochers (.e.g., by an order of magnitude) and 
doer not provide rUbOtAnC!Ally greeter public health and environ- 
mental benefits. 

\ 

When developing remediel alternativer, treatment, reuse o r  

Dotriled.analysis of there alternaciver should include 
conrideration of long-term effectivenesr of t r e ~ t m e n t  and compara- 
tive long and rhort term coats of treatment AI compared t o  other 
ramedlal A1ternatiVes. Pinally, when recommending and selecting 
the .pprOpr!At. remedial a c t i o n ,  trercment, reure or recycling 
may be found more protective of public health and the environment , 

than land disposal. Such alternatives m a p  be recommended am the 
appropriate remedial action where the detailed analysis of 
altarnatives shows that the alternative is more core-effective 
than others in minimizing t h e  damage t o  public health, welfare 
or the environment. During the next six months, E P A  will be 
developing additional guidelines f o r  evaluating the comparative 
long-term c o s t s  of treatment and land disposal. 

At this t i m e .  the Agency does n o t  know the current and 
projected treatment capacity available, n o r  the needs or capacity 
that vi11 b e  required f o r  Superfund actione in the future. Over 
the noxt sevaral months, the Agency plans t o  undertake a study 
of available treatment and i n t e r i m  storage c a p ~ c i t y  and needs. 
once comp1eted. this Ana1yrir vi11 provide information on treat- 
ment f A C i 1 i t ! e s  currently operating f o r  Regions t o  use. Additional 

A more comprehensive capacity survey being undertaken i n  support 
of the implementation of the 1984 RCRA amendments. 

i n f O r M a t ! O I I  on Capacity Will be provided a t  a late? date through 

8 .  Requirementr f o r  selecting s t o r ~ g e .  t r e ~ t m e n t  or disposal 
foci I !  ties 

Selection of A n  ~ p p r o p r i ~ t e  facility for off-site management 
of hazardous substances requirer that A Judgment be made a ¶  
t o  the overall ACCeptAbillty of the facility L O  receive the 
rubrtrnces and the acccpcability of the unit t h a t  will receive 
the hazardous substances. In making this judgment the fol1ow:np 
step. must be obrervad: 

1. T h e  ovner or operator of any hazardous U A O C ~  management 
f a c i l i t y  under coneid8ration f o r  off-site storage, treatment o r  
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a c t i o n e  u n d o r  CKICLA o r ' r e c c i o a  PO03 of RCRA muat  h e r e  an a p p l i c -  
a b l e  ICIA permic or i n c e r i m  r t a t ~ e . ~  

2. A RCRA c o m p l i a n c e  i n e p e e t i o n  m u r t  b e  p e r f o r m e d  at a n y  
h e 8 a r d o u e  waete  m a n a g e n e n t  f a c i l i t y  b e f o r e  i t  c a n  r e c e i v e  h a z a r d o u r  
r u b e t a n c e a  f r o m  a r e r p o n a e  a c t i o n .  T h i s  i n r p e c t i o n  muet  a r s e s s  
r h o t h o r  t h e r e  are any r i g n i f i c a n t  violatione o r  o t h e r  e n v i r o n m e n t r l  
c o n d i t i o n r  t h a t  a f f e c t  t h e .  r a r i r f a e t o r y  o p e r a t i o n  of the f a c i l i t y .  
tho RCXA compliance i n s p e c e l o n  muat  h a v e  t a k e n  p l a c e  nor more t h a n  
mix 8011tbO p r i o r  t o  t h e  r e o r a g e ,  t r e a t m e n t  or d i r p o e a l  of t h e  
h a x a r d o u e  r u b a t a n c e r  f r o m  a responee  a c t i o n .  I f  t h e  i n r p e c t i o n  
ha. not  t a k e n  p l a c e  o r  i o  n o t  r c h e d u l e d ,  RtM/?IT c o n t r a c t o r  
p a r e o n n e l  may c o n d u c t  t h e  i n s p e c t i o n  u n d e r  t h e  d i r e c t i o n  of t h o  
D e p u t y  P r o j e c t  O f f i c e r ,  w o r k i n g  i n  c o o p e r a t i o n  w i t h  RCRA R e g i o n a l  
pereonoe1. If R e g i o n r  u r e  c o n t r a c e o r  p e r s o n n e l ,  t h e  R e g i o n  r h o u l d  
e n a u r e  t h a t  much permonno1 a r e  a d e q u a t e l y  t r a i n e d  t o  c o n d u c t  
i n e p s c t i o n a .  l u r e h e r  g u i d a n c e  on c o n d u c t i n g  i n e o e c t i o n s  when a 
facility io b e i n g  c o n s i d e r e d  f o r  m a n a g e a e n c  of h a z a r d o u s  r u b s t a n c e s  
u i l l  b e  i r r u e d  i n  t h e  n e a r  f u t u r e .  The  1'1 8 5  a n d  PI 86 RCRA I m p l e -  
m e n t a t i o n  P l a n a  e a t a b l i r h  c o m p l i a n c e  m o n i t o r i n g  a n d  e n f o r c e m e n t  
t a r g e t s .  F o r  TY 8s t h e  g u i d a n c e  r e q u i r e .  C o o p r e h e n a i v e  Cround-  
Water Monitoring E v a l u a t i o n r  (CCMEr) e t  o n e  t h i r d  of ohm g r o u n d  
r a t e r  m o n i t o r i n g  faeilitier. Top p r i o r i t i e r  f o r  t h i s  t y p e  of 
i n e p e c t i o n  a r e  a11 f a c i l i t i e s  r e c e i v i n g  u a r t e s , f r o m  S u p e r f u n d  
ri t e e .  

I n  S t a t e r  w i t h  Phaa. I o r  I1 i n t e r i m  a u t h o r i z a t i o n  ' o r  f i n a l  
a u t h o r i z a t i o n ,  t h e  i n s p e e r i o n  r h o u l d  b e  c o n d u c t e d  i n  a c c o r d a n c e  
w i t h  S t a t e  r e g u l a t i o n e  o r  p e r m i t  c o n d i t i o n s . .  EPA Region.  
r h o u l d  a l w a y r  i n v o l v e  S t a t e s  when u n d e r t a k i n g  a n  i n r p e c t i o n  
a t  a RCRA f a c i l i t y  t h a t  is likely t o  a c c e p t  S u p e r f u n d  wart.s.  

R e g i o n e  m u r t  u s e  t h e  r e a u l t r  f r o m  t h e  i o r p e c c i o n ,  a l o n g  
w i t h  o t h e r  i n f o r m a t i o n ,  t o  d e t e r m i n e  w h e t h e r  t h e  f a c i l i t y  is a n  
a c c e p t a b l e  one. 

Both  p e r m i t s  a n d  i n t e r i m  s t a e u s  a p p l y  t o  r p e c i f i c  was tes  and  
s p e c i f i c  s t o r a g e ,  t r e a t m e n t  or d i r p o s a l  p r o c e r r e e .  The Remed:al 
P r o j e c t  Manager  (RPM) o r  OSC must  d e t e r m i n e  t h a t  t h e  f a c i l i t y ' s  
p e r m i t  or i n t e r i m  r t a t u r  i a c l u d e r  t h e  wastes  t h a t  would  b e  
t r a n s p o r t e d  eo t h e  facility a n d  t h e  t y p e  of process  f o r  w h i c h  
w a a t e e  a r e  b e i n g  taken  t o  t h e  f a c i l i t y .  B e c a u s e  o f  t h e s e  
c o n c e r n r ,  i t  i r  i m p o r t a n t  t h a t  f a c i l i t y  s e l e c t i o n  b e  c o o r d ! n a t c d  
w i t h  RCRA p e r r o n a e l .  However ,  n o t  a 1 1  CERCLA s u b s t a n c e s  a r e  
h a z a r d o u s  w a r t e r  u n d e r  RCRA. T h e r e f o r e ,  i t  is p o s r ! b l e  c h a t  a 
p a r t i c u l a r  p o r m i t  may not c o v e r  a h a z a r d o u r  s u b s t a n c e  c h a t - m a y  
b e  t a k e n  t o  t h o  RCRA f a c i l i t y  i f  i t  i o  n o t  a h a z a r d o u s  w a s t e .  
M o r e o v e r ,  i n  some s i t u a t i o n r  a h a z a r d o u a  s u b s t a n c e  u n d e r  CERCLA 
may t r i g g e r  d i r p o r a l  r e q u i r e m o n t e  u n d e r  o c h e r  l a v e  ( f o r  e x a m p l e .  
P C I r  and  some r a d i o a c t i v e  r u b e t a n c e r ) .  In s u c h  cas.s t h o  
a p p l i c a b l e  r e q u i r e m e n c e  o f  t h e e .  o t h e r  l a v a  m u a t  be  o b r e r v e d .  
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3. I t  i r  E ? A * a  p o l i c y  t o  m i n i m i x .  t h e  u a e  of l a n d  d i r p o a a l  i n  
a e c o r d a o c e  w i t h  the d i r e c t i o n  t a k a 0  by Coagrara i n  a m e n d i n g  RCRA. 
Where l a n d  d i r p o r a l  i r  u a e d ,  t h e r e  amendment# e r t a b l i r h  new t e c h -  
n i c a l  r t a o d a r d r  f o r  l a n d  d i r p o r a l  faei~itira. New d i a p o a a l  uni t . .  
l a t e r a l  e x p a n a i o n a  a n d  r e p l a c e m e a t  u n i t #  ( d e f i n e d  a# of Nov8mb.r 8 ,  
1986) of i n t a r i m  a t a t u a  l a n d f i l l r  a n d  r u r f a c e  i m p o u n d m e o t r  mur t  
have a t  leaat two l i n e r a  a n d  a l e a c h a t r  d e t e c t i o n ,  c o l l e c t i o n  
and r e m o v a l  r y r t a o  a b o v e  ( i n  t h e  care of l a n d f i l l r )  a n d  b e t w e e n  
t h e  I i a e r r ,  if t h e y  r e c a i v e  wartor a f t e r  May 8, 198). A l l  Pund- 
f i o a o c e d  a n d  e n f o r c e d  r o r p o n r e  a c t i o n #  ( removal  a n d  r o n e d i a l )  
i n v o l v i n g  t h e  off-rite d i r p o r a l  of h a z a r d o u r  r u b r t a n c e r  muat  i n v o l v e  
u a e  of d i r p o a a l  f a c i f i t i e r  t h a t  a r e  i n  c o 8 p l i a n c e  w i t h  a p p l i c a b l e  
P C U  minimum t o c h o i c a l  r e q i u r e m e n t a .  T h i r  mean. t h a t  u n i t #  f i r r t  
r a e e i v i o g  wartea a f t e r  November 8 .  1984 ClnOOt r ece ive  wartea 
a f t e r  May 8, 1985  if n o t  d o u b l e  l i ned .  The  PCRA a t a t u t e  d o e r  
a l l o w  c o n t i n u e d  uoe of 8 x i r t i n g  u n i t #  a f t e r  t h a t  d a t e .  In c o n r i d e r -  
i n #  w h e t h e r  t o  u r e  a n  e x i r t i n g  u n i t  t h a t  d o e r  not  meet t h e  d o u b l e  
l i n e r  r e q u i r e m e n t # ,  t h e  Agency w i l l  c o n r i d e r  t h e  t o x i c i t y ,  p e r r i r -  
trace  a n d  m o b i l i t y  of t h e  h a x a r d o u r  r u b r t a n c e a  a n d  t h e  n e e d  t o  
regregate t h e r e  r u b r t a n c e r  f rom o c h e r a .  S u c h  a u n i t  c a n  be  
u r e d  o n l y  i f  i t  i r  ahown t o  a d e q u a t e l y  p r o t e c t  p u b l i c  h e a l t h  a n d  
f h e  8 n V i  f000Ont 

CERCLA h a t a r d o u r  r u b r t a n c e r  w h i c h  a r e  n o t  h a x a r d o u r  w a r t e a  
u n d e r  RCRA m m  
-0.. Ia o u c h  c a r e r .  d i r ~ o a e l  r h o u l d  take 91.~0 i n  a c c o r d a n c e  
ui;h o t h e r  l e g a l  r e q u i r e m e n c r .  
h a z a r d o u r  v a a t e r  may b e  t a k e n  t o  a RCPA u a i t  u n d e r  t h e  term. o u t -  
l i n e d  i n  t h e  p r e c a e d i n g  p a r a g r a p h ,  or t o  a u n i t  l e g a l  u a d e r  o t h e r  
. r e a t u t o r y  p r o v i r i o n r  ( f o r  e x a m p l e ,  PCBa may b e  d i r p o a e d  of in a 
TSCA a p p r o v e d  d i r p o r a l  f a c i l i t y  a a d  r a d i o c a t i v e  macer ia lo  i n  a 
r a d i o a c t i v e  m a t e r i a 1 0  d i r p o r a l  facility). Thir d i r p o r a l  muat b e  
e o n r i r t e n t  w i t h  S e c t i o n  1 0 4 ( c ) ( 3 )  of CZRCLA, v h e n  a p p l i c a b l e .  

8 a r a r d o u a  r u b r t a a c ; r  wbf c h  i r e  n o t  

4 .  I n t e r i m  r t a c u a  l a n d  d i r p o r a l  f a c i l i t i e r  u n d e r  e o n r i d e r a -  
t i o n  f o r  o f f - r i t e  d i r p o r a l  muat  h a v e  a d e q u a t e  g r o u n d  water  
m o n i t o r i n g  d a t a  t o  r r a e a r  w h e t h e r  t h e  f a c i l i t y  pore .  a t h r e a t  t o  
g r o u n d  w a t a r . 3 - D u o  t o  t h e  l a c k  of c o m p l i a n c e  w i t h  RCRA g r o u n d  
water r e q u i r e m e n t o .  a v a i l a b l e  d a t a  may a o t  be  a d e q u a t e  t o  a r r e s s  
t h e  f a c i l i t y .  Moreover, l a c &  of e v i d e n c 8  o f  c o n t a m i n a t i o n  f r o m  
t h e  m o n i t o r i n g  d a t a  d o e r  n o t  n e c o r r a r i l y  mean t h e  f a c i l i t y  is 
recure .  The m o n i t o r i n g  d a t a  may be  f a u l t y .  In a d d i t i o n .  t h e r e  
may b e  o t h e r  p r o b l e m #  a t  t h e  f a c i l i t y  o u c h  a #  a i r  e m i r r i o n s  o r  
r u r f a c e  r u n - o f f .  Where d o u b t  e x i r t r  c o n c e r n i n g  t h e  r c c e p t a b f l i t y  
of a f a c i l i t y ,  an  on-rite i n r p e c t i o n  r h o u l d  b e  u n d e r t a k e n  t o  

o n - r i t e  i n r p e c t i o n  s h o u l d  b e  p a r t  of t h e  r e q u i r e d  RCRA c o m p l i a n c e  
i a 8 p e c t i  on. 

. r p e c i f i c a l l y  a d d r e a r  t h e r e  c o n c e r n r .  Where p o r s i b l e ,  t h i s  

A l l  r e m a i n i n g  l a n d  d i r p o r a l  p e r m i t  a p p l i c a t i o n s  u l l l  b e  
r e q u e r t 8 d  i n  PY 1985.  T h e r e  r p p l i c a t i o n r  c o n t a i n  r u m m a r i e s  
of g r o u n d  w a t e r  m o n i t o r i n g  d a t a  o b t a i n e d  d u r i n R  t h e  i n t e r i m  
r t a t u a  p e r i o d ,  a n d  a r e  r e q u i r e d  t o  i d e n t i f y  a n y  p lume 
c o a t a m i n a t i o n .  
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5. Uoing iaformatioa g a t h e r e d  from t h e  c o m p l i a n c e  i n r p e c t i o n .  
o t h o r  d a t a  aoorceo (e.g., Pcm f a c i l i t y  p e r m i t  d a t a ) .  a n y  o t h e r  
f a c i l i t y  v l r i t r  a n d  a11 o t h e r  t a l e v a o t  i n f o r m a t i o o .  R e g i o n a l  
O f f i c a r  muot e r a l u a t o  a n d  make a f u d g m e o t  00 t h e  a c c e p t a b i l l t y  o f  
ooiag  tho f a c i l i t y  f o r  rtorage, t r e a t m e n t  or d i r p o r a l  of h a z a r d o u r  
robotancer. For t h e  f a c i l i t y  a0  a w h o l e ,  t h i o  e v a l u a t i o o  a h o u l d  
c o a o i d e r  r h o c h a r  t h e r e  ora aoy R C R A  v l o l a t i o n r  or o t h e r  a n v i r o n -  
moat81 c o o d i t i o n m 6  a t  the f a c i l i t y  w h i c h  a f f e c t  l t r  r a t l o f a c t o r y  
o p o r a c t o o .  T h i o  e v a l u a t i o n  r h o u l d  l o c l u d e  c o n a i d e r a t i o n  o f  
facility o p e r a t i o o r  a. w e l l  am r h o t h e r  t h e r e  a r e  p h y s i c a l  c o n d i -  
ti000 a t  t h e  f a c i l i t y  t h a t  p o r e  a r i g n i f i c a o r  threat  t o  p u b l i c  
h e a l t h .  wel fare  or t h e  e a v i r o o m e a t .  lor f a c i l i t i e s  i n  a a a e r r m e n t  . 
moaitoriog, t h e  c o o d i e i o n .  w h i c h  l e a d  t o  r e q u i r e d  a r r e r r m e n t  
moaitoriog. 8 .  w e l l  00 r e s u l t i n g  mooitoriog d a t a .  o u r t  b e  e v a l u a t e d .  
The e v a l u a t i o o  a100 r h o u l d  c o o r i d e r  t h e  n a t u r a  a o d  q u a n t i t y  of  t h e  
r u b r t a o c e o  r a d  w h e t h e r  i t  i o  f e e r i b l e  t o  t r e a t  t h e  r u b r t a n c e r  p r i o r  
t o  l a n d  d i o p o r a l  t o  mitigate a n y  a d o a r r e  e f f e c t r .  

No S u p e r f u n d  h a t o r d o u r  r u b r t a n c e r  r h a l l  be  t a k e n  off-rite t o  
a R C R A  facility i f  t h e  Region d e t e r m l o e r  t h a t  t h e  f a c i l i t y  h r r  
a i g o i f i e a o t  R C R A  violatioor or o t h e r  e n v l r o n m o a t a l  c o n d i t i o n r  t h a t  
a f f e c t  t h e  ratirfactory o p o r a t i o o  o f  t h e  f a c i l i t y ,  u o l r r a  
b o t h  t h e  f o l l o w i o g  c o n d i t i o o r  a r e  m e t :  

( 1 )  The owoer o r  o p e r o t o r  murc c o m m i t ,  t h r o u g h  ao eoforce -  
a b l e  egreeneot ( I . . . .  c o o r e o t  o r d e r  or decree).  t o  , 

correct t h e  p r o b l e m .  The agreemeat  mure be r i g 8 e d  
b e f o r e  t h o  f r c i l i t y  may receive t h e  h a z a r d o u r  
r u b r c a n e e r .  I n  o d d i t i o n ,  t h e  R e g i o n a l  A d o i o i r t r a t o r  
muat  d e t e r m i n e  t h a t  t h e  a g r e e m e n t  i r  likely t o  r e r u l c  
i n  c o r r e c t i o o  of t h e  p r o b l e m  a n d  t h o  o w n e r  or o p e r a t o r  
o f  t h e  f a c i l i t y  i o  c a p a b l e  o f  c o m p l i a n c e  w i t h  t h e  term. 
of t h e  a g r e e m e n t ;  

( 2 )  D i r p o r a l  o n l y  O C C U ~ O  w i t h i n  t h e  f a c i l i t y  a t  a new or 
c x i r t i n g  u o i t  t h a t  1 0  i o  c o m p l l a n e m  w i t h  RCRA r e q u i r e -  
a a n t r .  The  neu o r  e x i r t l n g  u n i t  muot n o t  c o n t r i b u t e  
I n  aoy r l g o i f i c a o t  way t o  a d v e r r e  c o n d i t i o o r  a t  t h e  
f a c i l i  c y .  

111. RANIPEST R E Q U I R t P I t N T S  

I f  an o f f - m i c e  o p t i o n  1 s  c h o r e n ,  a a a n i f e a t  f o r  t h e  t r a n s p o r -  
tation of t h e  h r r r r d o u r  w a a t e  muat  be  o b t a i n e d .  The m a n i f e s t  musc 

1.t i o  r e c o g n i z e d  t h a t  t h e  R C R A  r e g u l a t i o n s  may n o t  a t  t h i e  
time c o v e r  a l l  e n v i r o n o e o t a l  e o n d i t i o n r  a t  a f a c i l i t y .  R e g i o n a l  
o f f i c e r  may c o n r i d e r  d t h e r  e n v i r o n m e n t a l  f a c t o r a  a t  a f a c i l i t y  
u n d e r  c o o r i d e r a t i o n  l n e l u d l o g  o t h e r  S t a t e  a n d / o r  F e d e r a l  
e n o i r o n m e a t a l  l a w s .  If 0 f a c i l i t y  10 la a r r e r r a e n t  a o n i t o r -  
lag, t h e  c o o d i t i o n r  w h i c h  l e a d  t o  a r r e r a m e n t  m o n i t o r i n R  may 
c o n r t i t u t e  e n v i r o n m e n t a l  c o o d i t i o n r  t h a t  a d v e r r e l y  a f f e c t  
facility o p e r a t i o a r .  Io o u c h  c a n e r .  R e g i o n r  r h o u l d  a r r e a n  t h e  
c o o d i t i o n r  rt t h e  facility p r i o r  t o  u r i n g  t h e  f a c l l ! t y  f o r  
S u p o r f u n d  purposes. 
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bo i n  compliaaco 4 t h  ICRA f o r  t h e  t r a n a p o r t a t i o n  of h a t a r d o u s  
wartor. Tho maaifoot muat  bo  a Uniform R a s a r d o u a  V a s t o  Uanifest 
i n  c o m p l i a a c o  with r o q u i r e m e a t r  a t  4 0  CFR 2 6 2  (0.0 4 9  FR 1 0 4 9 0 ,  
March 20 ,  1 9 8 4 ) .  Tho l e a d  a g o n e t  O r  o c h e r  p a r t y  u n d e r t a k l n #  
t h o  c l e a n u p  muat e n a u r e  t h a t  t h e  t r a n a p o r t e r  p r o p e r l y  notifies 
u n d o r  RCXA r o c t i o n  3010. Whore t h o  l e a d  a g o n c y  a l l o r o  contractor0 
t o  f i l l  o u t  the manifeat, the asency r h o u l d  enaura chat t h e  
maoifeac is p r o p e r l y  f i l e d .  

I V .  PCB DISPOSAL RtQUIRIUENTS 

X o q u i r e a o a t r  f o r  t h e  d i r p o r a l  of PCBr are e r t a b l i m h o d  i n  
4 0  C I R  761.60. G e n e r a l l y ,  t h e r e  r e g u l a t i o a r  r e q u i r o  t h a t  w h e n e v e r  
d i r p o r a l  of PCBo are u n d e r t a k e n ,  t h e y  m u r t  bo  i n c i n e r a t e d ,  u n l e a r  
r h o  concentrationr a r e  l e s a  t h a n  so ppm. If t h e  c o ? c e n c r a t i o n a  
a r e  betwema SO aod 500 ppm, t h o  r u l e  p r o v i d e .  f o r  c o r t a i n  e x c e p -  
t i o n ~  t h a t  p r o v i d e  a l t e r n a t i v e o  t o  t h o  inciaoration r e q u i r e m e n t s .  
Tho p r i n c i p a l  a l t e r n a t i v e  i o  d i r p o a a l  i n  an I P A  a p p r o v e d  l a n d f i l l  
f o r  PCBr. Landfills u a e d  f o r  PCB d i r p o a a l  muat  b e  i n r p e c t r d  
w i t h i n  mix oontho p r i o r  t o  d i r p o a a l .  Regionr muat  d o c e r m i n e  t h e  
a c c e p t a b i l i t y  of t h e  f a c i l i t y  b a r e d  on t h o  same c r i t e r i a  u8.d to 
e v a l u a t o  RCRA f a c i l i t i e r  i n  S e c t i o n  I1.B.S. 

. 0 .  IHPLEHENTATION 

B e g i a n i n g . ( 3 0  d a y r  f r o m  d a t a  t h i s  d o c u o e n t  i r  r i g n e d )  a 1 1  
R e c o r d r  of b o c i r i o n  ( R O D . )  and Enforcement  D e c i a i o n  b o c u a o n t s  
( E D D O )  f o r  S u p e r f u n d - l e a d  a n d  enforcement l e a d  a c t i o n r ,  r e r p e c -  
t l v o l y ,  mumt i n c l u d e  a d i r c u r r i o n  of compliance w i t h  t h e r e  p r o -  
ceduror f o r  a l t e r n a t i v e r  i n v o l v i n g  off-site managomoat of S u p e r f u n d  
h a t a r d o u r  r u b r t a n c e r  at RCRA f a c i l i t i e r .  Oecirion d o c u a o n t r  f o r  
r e m o v a l  actlonr a l s o  r h o u l d  i n c l u d e  d i r c u s r i o n  of c o a p l i a n c a  w i t h  
t h e r e  p r o c o d u r e r .  It is r e c o a n i r e d  t h a t  a c t u a l  o f f r i t e  f a c i l i t y  
information w i l l  n o t  be  a v a i l a b l e  a t  t h o  ROD a t a g e .  R o v e v e t ,  t h e  
RI and PS r h o u l d  u r e  a c t u a l  o f f - r i t e  f a c i l i t i e r  i n  corting r e m e d i a l  
a l t e r n a ~ i v e s ,  i n  o r d e r  t o  h a v e  c o o t  f i g u r e r  c h a t  are am a c c u r a t e  
a. p o r a i b l o .  I t  i s  r e c o g n i r e d  t h a t  a d d i t i o n a l  facilitier are 
l i k e l y  t o  b e  conridered d u r i n g  the b i d d i n g  p r o c e r r .  Any f a c i l l t y  
u l t i m a t e l y  relected f o r  d i r p o r a l .  t r e a t m e n t  o r  reorage mumt meet 
t h e  r e q u i r e o e n t a  of t h i o  p o l i c y .  

P r o v i ~ i o n s  r e q u i r i n g  c o m p l i a n c e  wit 'h t h e r e  p r o c e d u r e s  o u s t  be 
i n c l u d e d  i n  any contract8 f o r  rarponre .  c o o p e r a t i v e  a g r e e m e n t s  
w i t h  Stater u n d e r t a k i n g  S u p e r f u n d  r e a p o n r e  and a l l  e n f o r c e m e n t  
agreeoonca. l o r  ongoing pro. jecc8,  theme p r o v i m i o n r  w i l l  be 
i o p l e m e n t e d  a 0  followa: 

R I / P S :  The Regionr s h a l l  ? a m e d i a c e l y  n o t i f y  Agency c o n t r a c t o r s  
and S t a t e r  t h a t  1 )  a l t e r n a t i v e r  f o r  o f f - s i t e  aanrgement 
of VarCer mure be e v a l u a t e d  p u r m u a n t  t o  the p r o v i s i o n s  
of t h i r  p o l i c y ,  And 2 )  conrirtent w i t h  t h e  p o l i c y  o n  
o c h e r  e n v i r o n m e n t a l  Iawr, t r e a t m e n t  a l t e r n a t i v e s  
r h o u l d  n o t  b e  d r o p p e d  d u r i n a  t h e  r c r e e n i n g  r t a t ~ e .  

RD: T h e  Regfoar r h a l l  i m m o d i a c e l y  n o t i f y  A ~ e n c y  c o n t r a ~ t o r s ,  
t h e  QCatra ,  a n d  t h e  U.S. A r m y  C o r p r  of Cngineera t h a t  
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a11 r..odiaa t h a t  i o c l u d ~  O f f o r i t .  d1rpor . l  of h a t a r d o u r  
a u b a t a o c o s  m u s t  c o m p l y  w i t h  t h o  p r o v i r l o o r  of t h i s  
p o f i e y  p o r t a i o i n #  to roloctlon of an r e c a p t a b l o  off-ricr 
r a c i i i t y .  

$ 

RA: Tho Rogioor r h a 1 1  lamodiately arroaa t h o  c o m p l l a n c e  
a c a c u a  of land d i r p o a a l  f a e l  l i t i o a  r o c o i v i n g  h a t a r d o u r  
w a a t o a  from O O ~ O ~ O #  p r o j o c t r .  l o r  a f a c i l i t y  n o t  i n  
c o m p l i a n c o ,  t h o  Rogioo r h o u l d  tako immodiato a t r p a  
t o  b r i o g  t h o  f a c i l i t y  loco e o m p l i a n c o  w i t h  tho  p o l i c y .  

Eoforcoooot: A c t i o n o  c u r r o n c l y  u n d o r  nogotlacloo and a11 f u t u r o  
act1000 O U I ~  comply  W i t h  tho.. P ~ O C O ~ U ~ . ~ .  E x l ~ t i n g  
agroooontr nood not  bo aaondod. Eowovor, EPA r e s o r v e r  
t h e  r i g h t  t o  a p p l y  t h o 0 0  p r o c o d u r a r  to oxiatlng 
agraomootep t o  t h e  o x t e o t  i t  i o  conaircont w i t h  t h o  
roloaro a o d  r c o p o o e r  c l a u r o o  i o  t h o  roctlomont agreo- 
meoe (Soe t h o  Incorim CEBCLA S o t t l r o o n t  Pollct, P a r t  
VII; ?homaa. Prieo, E a b i c h t ;  Docombor 5.  1984) .  

I f  t h e  r o r p o o r o  a c c l o o  l a  p r o c o e d i n g  u n d o r  a P o d o r a l - l e a d .  
tho Ragioor r h o u l d  work w i t h  t h o  Corpr of Enginoors or EPA 
C o n t r a c t r  O f f i c o r  Co n o g o t l a t o  a concracco modificacloo to ao 
o x i r c i n g  c o o t r a c t .  i f  nocersary. f f  t h o  r o r p o n r o  actioa is 
p r o c e o d i . n g  u n d o r  a State-load, t h o  Region. r h o u l d  amond t h o  
c o o p o r a c i v o  auroomont. C x e o p c i o n r  f o r  e x i r t i n g  ~ootracts and 
c o o p o r a t i v o  agreemencr may be a l l o w o d  on a caaa-by-caao b a s i r  
by t h o  a p p r o p r i a t e  H o a d q u a r t o c r  O f f i c o  Dlroccor.  

ly mooitor  c o m p l i a n c o  v i t h  t h o r o  r a q u i r e a o n t r .  t h e  p r o c e d u r e s  
m u i t  i n c l u d o  d o s i g n a t i o n  of a managoaoot o f f i c i a l  v h o  is respon- 
r i b 1 0  f o r  p r o v i d i n g  i n f o r m a t i o n  on RCRA f a c i l l e i o r  i n  t h o  Reg:on 
to o t h o r  Rogionr. It 1 0  t h o  r o s p o n r i b l l i t y  of c h e  Region i n  
v h i e h  t h o  RCRA o f f s i t e  f a c i l i t y  i o  locrtod t o  a a r e s r  t h o  a c c e n t -  
a b i l i t y  of t h e  facility l o  c o n r u l t a t i o o  v i t h  t h e  Rogion p l a n n i n g  t o  
r h l p  w a a t e ~  to t h o  f a c i l i t y o  t h o  nameo of t h e r e  o f f i c i a l r  s h o u l d  
be p r o v i d o d  to tho O f f i e 0  Of Wasre Program. Enforcemont by May 
21, 1985.  ?homo namor w i l l  t h e 0  bo f o r w a r d e d  t o  a11 R e n i o n s .  
If you  h a v o  any q u o r c i o o r  e o n c o r n i n g  t h e s o  p r o c e d u r e s ,  p l e a s e  
c o n t a c t  S y l v i a  1. Lovraoca (PTS 382-6812). 

A l l  Region. m u s t  a d o p t  p r o c o d u r o r  to i m p l o m o n t  and e o n t i n u a l -  

A e t a c h m o o c s  

B- 10 



. . .  . . . .  . .  
. . .  . . .  . .  . . . .  . . . .  . .  : . .  . .  . . . . . .  . . . .  

. .  
. . .  . . . .  

. .  . .  . .  
. ,  

I - 
. .  . .  . . , .  

APPENDIX C 
Federal Register r Vol. 50. No. 29 I Tuesday. February 12. 1985 / R o p e s e d  Rules 3928 

A m  
Naa-Thit ir sn Appendix to the 

docomsnt and wii1 not appesr in h e  Code ol 
Federal' Regulations. 
Memomndm 
Subject CFRCLA Compliance With 

From: b e  M. Thomas. Assistant 

To: Regional Administrator Regions I-X 
This memorandum sets forth the 

Environmental Protection Agency (EPA) 
policy on the applicability of the 
standards, criteria advisories. and 
g u i h c e  of other State and Federal 
envimiunental and public health 
statutes to actions taken pursuant to 
sections 104 and 108 of the 
Compmhensive Environmental 
Response. Compensation. and Liability 
Act of 1980 (CERCLA). This poli,cy 
addresses considerations for on-site and 
off-site actions taken under CERCLA. 
1. obuudoa 
The National Contingency Plan (NCP) 

establlshes the pmcesi for determining 
appropriate removal andlor remedial 
actions at Superfund sites. In the course 
of this process. €PA will give primary 
consideration to the selection of those 
response actions that are effective in 
preventing or. where prevention is not 
practicable. minimizing !he release of 
hazardous substances so that :hey do 
not milpate to cause substantial danger 
to pmwnt or future public health. 
welfare. or the environment. As a 
general rule. this can be accomplished 
by pursuing remedies tCat meet the 
standard4 of applicable or relevant 
Federal public health or environmental 
law& However. because of the unique 
circumstances at particular sites. then 
may be alternatives that do not meet the 
ttandarda of other laws. but which still 
pmvide protection of public herlth. 
welfare. and the environment. 

Other Environmental Statutes 

Administrator 

Although response actions which 
prevent hazardous substances from 
migrating into the enbironment are seen 
as  the most effective under CERCLk 
actions which minimize migration must 
also be considered since CERCLA 
pnmarily addresses inadequate post 
disposal practices and resulting miqus 
site conditions. At certain sites. i t  may 
be technically impracticable. 
environmen!ally unacceptable or 
excessively costly to implement a 
response action that prevents migration 
or restorer the site to its original. 
uncontaminated condition. 

11. Policy 

for off-site remedial actions. storage. 
destruction. treatment or secure 
disposition be in compliance with 
subtitle C of Resource Conservation and 
Recovery Act (RCRAl. CERCLA is 
silent. however. concerning the 
requirements of other ldws with regard 
to all other response actions taken 
pursuant to sections 1M and 108. As a 
general N e .  the Agency's policy io to 
attain or exceed applicable or relevant 
environmental and public health 
standards in CERCLA response actions 
unless one of the specifically 
enumerated situations is present. Whem 
such a situation is present and a 
standard is not used the Agency must 
document and explain the reasons in the 
decision documents. Federal criteria and 
advisories. and State standards also will 
be c o n s i d e d  in fashionin3 CEkCLA 
remedies and. if appmpnate. relevant 
portions will be used If EPA does not 
use a relevant part of these standards, 
criteria or advisories in the remedial 
action. the decision documents will state 
the reasons. 

A. On-oife Response Acfions 

(1) For removal actions. EPA's pulicy 
is to pursue actions that will mcct 
applicable or relevant stmdards. d3d 
criteria of other Federal environmental 
and public health laws to the mdximum 
extent practicable. considering the 
exigencies of the situation. 

Section 104 of CERCLA requires that 

(21 For remedial actions. EPA's policy 
is to pursue remed:es that attain or 
exceed applicable and relevant 
standards of dther Federal pzblic hea!:h 
and environmental laws. unless specific 
circumstances. identified below. exist. 

administrative requi:eaents will be 
modified to provida rafeguards similar 
to those provided under other laws. 
Application for and receipt of permits is 
not required for on-site response ac!ions 
taken under the Fund-financed or 
enforcement authonties of CERCIA. 

R Off-Site Response Actions 

CERCL9 removal and remedial 
activities that involve the removal of 
hazardous substances from a CERCU 
site to off-site facilities for proper 
storage. treatment or disposal must be in 
compliance with all applicaS!e or 
relevant standards of Federal 
envlmnmental and public health 
statutes. 

storage. treatment or disposa: of 
Superfund wastes must have all 
appropriate permits or authorizations. 

If the facility or process :kat is being 
considered for receipt of the Superfund 
waster has not been permitied or 
authorized, the State or responsible 
party will be required to obtain all 
appropriate permits. A Stato's 
rcsponsibility for obtaining any 
appropriate Federal. State or local 
pemttr (0.8. RCRk TsGl NPDES. 
Clean Air. etc.) will be specified in a 
contract or cooperative agreement with 
the State as part of its assurances 
required under Lection 1Mlc) of 
CERCLA. 

111. Faded and State Requirements That 
May Be Relavaot or Applicable to 
Rospocue Adoar  

standards. ggidance and advisories fall 
into two categories: 

Federal standards that are relevdiit 
or applicable. 

Other standards. criteria. advisories 
or guidance to be considered. 

CERCLA procedural and 

Off-site facilities that are used for 

Federal and State environmental 

c-1 
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A complete list of both categories of 
requirements is attached. Thir list is our 
initial effort A revised and annotated 
list wi l l  be included in the forthcoming 
Guidance for Feasibility Studies. 
A. Federal Standads That Am Relevant 
or Applicable 

Applicable standards am those 
standorb that would be specifically 
triggered by the circumstances 
associated with the proposed Superfund 
remedy except for the f e d  t l u t  the 
proposed action would be undertaken 
punuant to aRU.4 &on 104 or 
sectton IO& 

Relevant stand& a n  thow 
designed to apply to cinumstancea 
sufficiently similar to those encountered 
at C E R M  sitar in which their 
application would be appropriate at a 
specific site althow not legally 
required Slaadmb also am relevant if 
they would be legally applicable to 
C E R M  I 104 or # 108 actionr but for 
legal technicalities ruch M triggar dates 
or defhitionr For example. TSCA PCE 
standarda would be relevant even 
though the PC& were produced prior to 
lanuary 19% which triggan rscA 
mquirements.. 
8. Other Requimments Advisories or 
Guidances To Ee Considered 

This category indudes other 
standards. criteria advisories and 
guidance that may be useful in 
developing Superfund remedies. These 
requirements. advisories and guidances 
were developed by €PA other Federal 
Agencies and the States. The data 
underlying these requiremanta may be 
used at Superfund sites in an 
appropriate way. 

IV. Implemsotauoll 
A. Removal Actions 

For both on and off-site removal 
actions. the On-SceneCoordhtor 
should consult with the Regional 
Response Team within the framework of 
the Re@onal Contingency Plan to 
determine the most effective a d o n  

(I) On-site. For on-site removal 
actions. the OSC should attempt to 
attain al l  Federal applicable or relevant 
public health or anvtronmental 
standardr. The OSC also should 
consider other Federal u i t e n a  guidance 
and advisories aa well as State 
standarda in fonnulating the removal 
action However. bscausa removal 
actions often involve situstiom 
requiring expaditour action to protea 
public health welfare. or the 
environment. i t  may not always be 
feasible to fully meet them. In those 
circunrstmncea where they cannot be 

attained. the decision documents. OSC 
reports. or other documents should 
speufy the reasons. 

(2) Ofpite. Off-cite facilities that am 
used for storage. treatment. or disposal. 
of Superfund wastes must have aU 
appropriate permits or authorizations. 

E. Remedial Actions 

Alternatives. As parl of tha feasibility 
study (FS). at least one alternative for 
each of the following muat. at a 
minimum be evaluated within the 
requirementr of the feasibility rtudy 
guidance and presented to the dociaion- 
maker. 

(a) a t e r n a t i A  for treatment or 
disposal in an off-rite facility. as 
appropriatcl 

(b) Alternativs which attain 
applicable and relevant Federal public 
health or environmental standards 

(c) As appropriate. alternatives which 
e.wxed applicable and relevant public 
health or environmental standards 

(d) Alternatives which do not attain 
applicable or relevant public health or 
environmental standards but wi l l  reduce 
the likelihood of present or future h a t  
from the hazardous substances. Thla 
must include an alternative which 
dorely approaches the level of 
protection provided by the applicable or 
relevant standards and meetr CERCLA'm 
obiective of adequately protecting 
public health. welfare and environment: 

(e) A no action alternative. 
In some cases. there may be some 

overlap between these alternatives. 
2 Selection of Remedy. The dedsion- 

maker wi l l  consider al l  of the 
alternadvea anayed in the feasibility 
study and w i b g ~ v e  primary 
consideration to remedies that attain or 
exceed applicable or relevant Federal 
public health and environmental 
standards. Where the selected remedy 
involves an €PA standard. criterion. or 
advisory. the decision-maker wi l l  ensure 
appropriate coordination with affected 
€PA programs. 

In appropriate cases. tha decision- 
maker may select a remedial action that 
includes both on and o[f-site 
components. 

The decision-maker may select an 
alternative that does not attain 
applicable or relevant standarda in one 
of the following circumstances. 
recognizing that e considerution in 

1. Pmsentation and Anolpis of 

c- 2 

making this determination i s  the extent 
to which the standard was intended to 
apply to the specific circumstances 
present at the site.* 

a. The selected alternative is not the 
final remedy and wil l  become part of a 
more comprehensive remedy: 

b. All of the alternatives which meet 
applicable or relevant standards fall 
into one or more of tho following 
catsgorim: 

(i) Fund-8olancing-For Fund- 
financed actions only: exercise the 
Fund-balancing provisions of CERCLA 
section 104(cl(41: 

(ii) rechnicoffy impmcticafity-It is 
technically impractical from an 
enginatring penpective to achieve the 
stnndard at the spedfic site in qumtion: 

(iii) Unacceptable environmental 
impocrp--Au alternatives that attain or 
exceed stand& would cause 
unacceptable & m a p  to the 
environment: or 

(c) Whm the remedy is to be carried 
out pursuant to CERCLA section 108. [he 
H d o u s  Response Trust Fund is 
unavailable or would be used: there i s  a 
stmng public interert in expedited clean 
up: and the litigation probably would 
not result in the desired remedy. 

W h e n  one of these rihrations is 
present, the decision-maker may select 
M alternative which does not attain or 
exceed applicable or relevant public 
health or environmental standards. The 
basis for not meeting the standard must 
be fully documented and explained in 
the appropriate decision documents. 

The Agency anticipates that most of 
CERCLA remedial actions will attain or 
exceed applicable or relevant public 
health or environmental standards. 
However. where the specific 
circumstances discussed above preclude 
the selection of a remedy that attains 
standards. the decision-maker wil l  
select the alternative that most closely 
approaches b e  Ietd of protection 
provided by the applicable or reievant 
standard considering the reasons for 
not meeting that standard 

public health and environmental 
criteria. advisories and guidance and 
State standards in developing 
appropriate remedial alternatives. If the 
decision-maker deterpines that such 

€PA also wil l  UM appropriate Federal 

In del-- r h m h a  I puncular standard is 
appliubli a d w i n t  the dluna.mehr should 
nfs Io t h .  ~ I l u h d  lia "Appbcabla W R d I V M l  
Rquy.me~~atr" fw mampl*. P W U  dld M( 
"cmrmpht i"  the rqutanan d the i d i n m m a n t  
&.pOul d rM ova 110 dn of I Q d W I T .  OI Ihi 
crmiamm- of a nvn  b d  .nlh h i u r d o w  w*sIi. 
IS ucb ~ , ~ . t l o a r  a m  @ n w  4 no( b. 
aDpLiobla p u r .  kn 0 U W U W  buu P.n 
Or I h .  @nOa a U y  b. d U M L  
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rtmduda m t d i  adwsocie or 

in the aalected m d  d t m t i v e .  the 
dccirion documents will i d u t r  the 
b u i s  far a ~ (  dug ths 

For Fwd-finrrread adam. whm 
Statr s t a n d u b  ua puc d tk .  uu(- 
effscrin d y .  Um fund r d  pry 10 
attain tbar W h  the cast- 
effectlva rrmedy doer not include thon 
State stsndardr the State may pay t& 
dinemma to attain thm. 
3. Admini.Mu'n and Aardutd 

A8- n m  followillg mod&mtiuM 
will k ma& to the S u p d u d  

that it provldm r r h h r  bwal ol public 
involvemet to that p r o v i a  by rh. 
p.rPPittlngpm(lnmrdh 
en- la- 

with thr publlc now and haability 
study which u pmvldd lo Uu public t 
wwlu balm the S wwk puldh 
comment p a d d  Tha fact l h t  W d i  
cbuly mmmadm tlm feasibility study 
reaponw dlenUUVW and o h  isaws 
iadudfnl which dUmaUvrr attain irc 
e x d  pubk bed& and environmaatal 
st .adprdr and d t u l r  For thow 
altenutlvem that do -01 attain 
appllcrblr md NbVMt 4tMdPrdr O f  
0th- publk health and environmental 
laws. tho fact aheat ihall identify bow 
they fail to attain the s t ~ d P r d r  and 
explain how they nonethelssr meat the 
goals of CERCU Tha public notice 
should inclode s timetable in which a 
decision will be reached MY tentative 
determinntions which the Agency har 
made. &e loeation whom relevant 
documento can be obtained, 
identificaclon of community involvement 
OppOrtUniHeh the name of an Agency 
contact and other appropriate * 
informa tion. 

A public notice and updated fact 
sheet should be prepared upon (1) 
Agency selection of the final responae 
action red (2) upon completion of the 
final enginwnng design Mor to 
snlecting the final engineering design 
the Agency may hold e public meet- to 
infom the public of the d e d p  
alternetires and solicit comments. 

if a remedy is identified that ia 
different from those proposed during the 
feaaibility study public comment period. 
a new 3 week public comment period 
may be required prior to amending the 
record of decision. taking into 
conrideration the features of the 
alternalivar addressed in the public 
comment period. 

In addition, certain a s m a  of the 
CERClA administrative process may be 
modified to assure comparability with 

' 

the administrative mquirsmentr 1i.e. 

'@&- deVML bUt hlm M t  O d  

C O - l d ( p  NhtiOnr p m .  10 En6UN 

* A.f.cl &d rhould br iocludad 

reewdleeping. monitoring) d the other 
environmental P 

relatima pmgram will also be modified 
to p r i d e  for an enhanced public 
participation pmpm for both consent 
d e c r m  and administrative ord- Thir 
prcgram will be substantially equvdeot 
to the revised prowam for Fund- 
financed actions. Furthermore. consent 
d e a w r  and adminiausttve orders wil l  
incorpomtm admhimattve requirements 
(i.e. recordkeapi~ monitoring) similar 
to U~OM mandated by other 
envimnmentd proganu. 
V. AppliuWllly of Polley 

situatiom: 

initiated. 

remedy ham nd JeC bmm wlected 

hae been whed.  

bean IniUetd murt mwt rU of thr 
r-tmdtMscy, 

the mmedy bra 001 yet bean rdectd. 
the mquimnmta of this poky  do not 
apply to R m r d  d Decirlona (Rob] 
signed befom March 1.1W R O h  
aimed bafam Mvch 1.1385. should 
present to the decialorrmekr at least 
one a l t a r ~ t l r r  that attains or a d r  
applkablr or m h n t  standards and. if 
i t  ir not selected ahodd indicate the 
r e a m s  why it wea not selected. 

Wbem the Fs is complete and the 
remedy ha8 besn aelectad. the decision- 
maker may on a caae-bycase basis 
reviw the dected remedy. 

comments. plrew contact William N. 
H e d e m u  Dirraor. Office of Emeqency 
and Remedial Response (Fl3 382-2lEOl 
or Oouglar Cohm of his Policy Analysis 
Staff (Fl3 3U-3044). 

AppUuble 01 Relrvmt RequimmaanU 
1. 0,flcu of Solid Wasre 

0.40 CFR Part 257) 

The ~ C L A  e T g e n t  community 

Thir polley eppllam to lmse differmt 

A site specific FS har not yet b a n  

Rr FS brr been M a t e d .  but t!n 

Tb. FS k anp(aed and the remedy 

All &tam w b m  tha Fs her not yet 

W?mm the €3 har uuttated and 

If you have MY questions or 

Attachment 

Open Dump Criteria (RCRA Subtitle 

N a t a 4 d y  relwaot IO nonhizardotu 
WESICI. In mou aitwurm Supahrid W ~ S I C S  
will be h d d  in a c u u d a u  uih RCRA 
Subtitle C :quiremanu. 

Hazardous Waste Regulanons 
(RCRA Subtitle C JO CFR Part :%I 

, inc ludq  liner. cap. groundwater. dnd 
closure requirements under the 
foilowing m b p a a  
F. Ground-Water Pmtectioo 
G. Closura and k a t  Cbsww 
H. Cootaioen 
1. Tankr 

J. Surface Impoundments 
K. Waste PIles 
L br .d  Treatment 
M. Landfills 
N. Incinentoo 
2. 0,fficu of H'o:er 

Maximum Contaminant Levels (for 
of /  sources of drinking water expowre). 

Underground Injection Cootrol 
Regulationr. 

* State Water Quality Standards 
(apply for surface water dirchaga). 

9 Requirements e s t a b U e d  pwuant  
to section 3(n and section 403(c) of the 
Clean Water Act. 

Ocean Dumping Requirements 
includlng incineration at ma. 

Pretreatment atandardr for 
dischage into a publldy owned 
treatment works. 
t mica of kt i 'ddsr  and Toxic 
S u b s t a m  

'TCB Requlmmmts includinq 
Msposal and Marking Rule (43 FR nso. 
z-t7-7ah R=B ~ . n  RUIO (u FR nnc. s- 
JI-79l PCB a e d c a l  Equipment Rule 
(47 FR TMZ August 2% 19aZk 
Uncontrolled PCBr Rule (49 FR 28In 
July 10.19841 and other related - 
rulemplringr" 

40 CFR 775 Subpan I-Oispwrl of 
Waste Matarid Contauung TWO. 
4. Ova of &&mf A f i i n  

Guidelines for Specificpiion of 
Oi~posal Sitar for Dredged or Fill 
Slaterial (section 4M(b)(l) Guidelines. 
90 CFR Part 2301. 

Denial or Restriction of Disposal 
Site for Oredged Matanal: Final rule 
(section 4IJqcl). 
5. Offfce o f  Air and Radiation 

Uranium mill tailing rules. 
National Ambient Air Quality 

Standarda. 
e High and low level radioactive 

waste rule. 
Asbestos disposal rules. 

d Other Fedemf Requirumenrs 
OSH4 requirements. 
Reremanon of sciennRc. hia~oncal 

or archaeolocpcal data. 
O.O.T. Hazardous .Materia!¶ 

rranspon Rules. 
Regulanon of acnntier in or 

dffectinq waten of the United Sta!es 
purruant to 33 CFR 3S359. 

The tollowinq iequiremects dm 
triggered by fund-financed actions: 
-Preservation of riven on the natlonal 

icventory. Wild and Scenic Riven 
Act. section 40 C?R 9.302(e). 

endangered species and their habitrfg. 
-Protecnon of threatened or 

c- 3 
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aonservatlon or WlldlUe Resources. 
, ~ x w t l v e  Orden related to 

floodplains (ttSeel and Wedan& 
(11993). 

-Coastal Zone MMageaIent Act. 
Ohm Advlror(.r .ad 
Cui- To & mn.idad 
1. F d e d  Rsquimnents. Advisorim and 
P r o c S d U r a  

Recommended M u i m ! m  
&nwntntion Lhib (RMCLd. 

Health Advimrier EP& OffiW Of  
Water. 

F e d e ~ l  W a t a  Quality Criteria. 
N o c r - - p . d . n l  ram q d t y  crllerlr Ln 

not i d y  mfortnble. Sht r  watw q d W  
tun& dwd0P.d us- eppmprlate 
as- of P e d d  water q d t y  ulldi la 
ieg.lly dmweblc .  In many cams Sfatn 
watw qwLlr). s t l n d u d r  do (LO( include 
s w c  numdul Umihtiau m a lam 
numba of priority pollut.nb When rhm am 
no numedul state t t m d u b  for a $van 
~ O U U ~ U I L  Fedml wrta? quality czitem 
should k conridmd 

Pertldd. l a d  Food additive 
tolerancer and rctlon levels data. 

Nob--C.mum pomona d tolerutcm md 
action iovolr may k ralwuit in W a r n  
rituationa. 

Waste load allocation procedurea 
EPA Office of Wata. 

Federal Sale Source Aquifer 
rquirementa 

Public health basir in lirting 
decisions under sac 112 of the Clean Air 
Act. 

EPAs groundwater protection 
strategy. 

0 New Source Performance Standards 
for Storage Vesselr for Petroleum 
Liquids. 

* TSCA health data  
Pesticide registrafian dafa 
TSCA chemical advisories (2 or 3 

issued to date). 
Advisories issued by FWS and 

Nwrs under the Fish and Wildlife 
Coordination Act. 

National Environmental Policy Act. 
* Roodolain and Wetlanda !hxut ive 

Orden. 
TSCA Compliance Program Policy. 

2. State Requirements 
Sfate Requirements on Disposal and 

Transpoe of Radioactive wasfea. 
State Approval of Water Supply 

System Additions or Oevelopmenfs. 
State Gmund Water Withdrawal 

Approvals. 
Requirements of authorized 

(Subfltle C of RCRA) State hazardous 
waife program. 

State lmplemenfation Plans and 
Delegated Propanu Under Clean Air 
Act. 

All other Slate requirements. not 
delegated through EPA authority. 

NotrcM.ny ohm State and local 
rsqmmenfa could be mievent. The guidanco 
for feasibility studies will include e mom 
comprehensive iisL 

3. USEPA RCRA Guidance Documents 
A. EPAr RCRA Design Guideliner 

(I) Surfaca Impoundmenu Linen 
Systema Final Cover and Freeboard 
ControL 

(2) Waote Pile Derign-Unsr Systema 
(3) Lend Treatment unith 
(4) Landfill O e s i g n 4 e r  System 

and Final Cover. 
8. Permitting Guidanca Manuala 

(1) Permit AppUcant's Guidanu 
Manual of Hazardous Waste h i d  
Treatment Storage. Dispoad Fadlltler 

(2) Permit Writer'r Guidance M M ~  
for Hazardour Waste Land Treatment 
Storage. DIaposal Facilitier 

(3) Permit Writer's Guidance M M ~  
for Subp- F. 

(4) Pennit Applicants Guidanca 
Manual for the General Facility 
Standardr 

(5) Waste Analysis Plan Guidqnce 
Manual 

(el Permit Writer's Guidance Manual 
for Hazardour Waste Tankr 

(7 )  Model Permit Applicatlon for 
Existing Incinerators. 

(8) Guidance Manual for Evaluating 
Permit Applications for the Operation of 
Hazardous Weste Incinerator Units. 

(9) A Guide for Preparing R C R A  
Permit Applications for Existing Storag. 
Facilitlea 

(lo) Guidance Manual on closure and 
postclosure Interim Status Sfandardr. 
C Tachnical Resource Documenti 

(1) Evaluating Cover Systems for Solid 
and Hazardow Waste. 

(2) Hydmlogic Simulation of Solid 
Waste Disposal Sitar. 

(3) Landfill and Surface Impoundment 
Performance Evaluation. 

(4) lining of Wafer Impoundment and 
Disposal Facilifler 

(5) Management of Hazardow Waste 
Laachafe. 

(e) Guide to fhe Disposal of 
Chemically Sfabilized and Solidified 
Waste. 
(7) Closure of Hazardous Waste 

Surface lmpoundmenfs. 
(a) Hazardour Waste Land Treatment. 
(9) Soil Properties. Classificafion. and 

Hydraulic Conductivity Tesfing. 
0. Test Methods for Evaluating Solid 
Waste 

Manual. 
(1) Solid Waste Leaching Procedure 

(2) Methodr for the Redlction of 
Leachate Plume Migration and Mixing. 

(3) Hydrologic Evaluation of Landfill 
Performance [HELP) Model Hydrologic 
Simulation on Solid Waste Disposal 
Siter. 

(4) Procedures for Modeling Flow 
Through Clay Linen. 
(SI Test Methods for Evaluating Solid 

Wastes. 
(e) A Method for Determining tbe 

Compatibilily of Hazardous Wastes. 
(7) Guidance Manual on Hazardous 

Waste Compatibility. 
4. USEPA Office of Wafer Guidance 
Documenlr 
k Pretreatment Guidance Documenu 

(I) W ( g )  Guidance Oocument Revised 
Pretreatment Guidelines (3 Volumes). 

Provider technical data deIcribing 
priority pOlhItMt1 Md thou effects on 
wastewater treatment processes to be 
used in developing local limit% 
dewiber  tachnologier applicable to 
categorical industries. 
8. Water Quality Guidance Oocumentr 

(I) kological Evaluation of Proposed 
Dlrcharge of Dteoged Material into 
Ocean Waten (1977). 

(2) Technical Support Manull: 
Waterbody S w e y r  and Asrtnsmentr 
for ConductLng Use Aftainability 
Analyses (1893). 

Outlines methods for conducting use 
attainability analyser under the Clean 
Water Act. 

(3) Wafer.Related Environaenfal Fate 
of 123 Priority Pollutants (19791. 

Desuik the transformation and 
transportaflon of priority p0htMtS. 

(4) Water Quality Standado 
Handbook (1983). 

Provides an overview of the Criteria 
Standards Program under the Clean 
Water Act and outlines methods for 
conducting cnferia standarda 
modification. 

Water Qualify-based Toxics ControL 
C. NPOES Guidanw Documents 

( I )  NPOES Best Management Practicer 
Guidance Manual (June 1WlI. 

Provides a protocol for evaluafing 
BhWI for controlling discharges of toxic 
and hazardous substances to receiving 
waters. 

(2) Biomonitoring Guidance. luly 1983. 
subsequent biomor.itoring policy 
sfafemenfs. and case sfudies on toxicity 
reduction evaluation (May 1Wl. 
0. Ground Water/UIC Guidance 
Document 

[ I ]  Dcsignntion of e USDW. 
[z) Uemenfs of Aquifer Identification. 

- 

(5) Technical Support Document for 

t 
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(31 Inlo- Ndancc fa Public 

(41 h f i n t i ~  of maw f a d r i a  
($1 Cnnacivs &im W - n b .  
(a) bquimmeou appkahlr to w e b  

perticip.UM. 

injeering into. through or above nn 
aquifer which hp. beon ~ ~ t d  
punuant to 0 l&Wb)I41. 

on Indian lands. 
5. USEPA Mmua!8 Fmm the office of 
Rema& ond Dspalopment 

(I) EW 8(8 m e t h o d c l r b o m ~  
analytic methob. 

(21 Lab pmtawla developed  pun^ 
to Clean Water Act section W(h).  
[fit Doc &!J-zaoz Fl1.d 2-114s: cas 1ml 

(7) Cuidana for UIC implementation 

ILuo01-u 
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